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Part II.-PROVINCIAL. 

CflAPTBE XIV.-THE PUNJAB. 

(IKOLUDING THE NOHTH*WesT ThONTIBB, FBOTINCB.) 

(»). — Local conditiom ; me and vtdue of irrigation. 

1. The Punjab aa an irrigation province.— Tlie first province visited by us, 
the Punjab or land of the five rivers, is of all Indian provinces that which is 
best adapted for extensive irrigation from perennial canals Although little 
more than half a century has elapsed since the Punjab came under British rule, 
it is here that the greatest progress has been made in irrigation works of this 
class ; and in spite of this fact it is here that there is still the greatest field for 
their further extension The unfailing supplies of its snow-fed rivers, and the 
even surface of its arid plains, have rendered it possible to coustiuct, at a 
comx aratively small cost, the vast not- work of canals by which the greater part 
of the province is now protected from the worst clTocts of drought. On the 
other hand, the conditions of soil and chniate throughout the Punjab plains are 
such as to ensure a constant and sustained demand for irrigation wherever it can 
be provided. In no other province are there greater facilities for extensive 
irrigation ; in none is it more urgently necessary or more keenly appreciated. 
Thus there is no province in which, taken as a whole, the direct profits of 
irrigation works, as expressed in the returns realized on their capital cost, have 
been so high, or in wMch new protective works can be proposed with the same 
confidence in their remuncrativenoss as financial investments. 

2. Soil. — It may be said generally that, wherever irrigation is practicable 
within the province, the soil is suitable, and the produce of the land 
increased by irrigation in almost all seasons. There is no black cotton soil 
in the Punjab In almost all districts there are stretches of inferior soil, 
impregnated with salt or reh ; and although it is beyond doubt that an 
extension or further deterioration of those areas has been the result of excessive 
irrigation, there is also evidence that such lands are not always unsuitable for 
irrigation, and that they have in some cases been improved or reclaimed by it. 
Moreover, these stretches are not so numerous or extensive as to render it 
unprofitable to carry canals thiough them tor the irrigation of better soils aroiyid 
or beyond them. These latter are naturally the first to be brought under cultiva* 
tion, but by degrees the Inferior soils are also taken up. In the south and 
west there are very extensive tracts which are covered with sand and sand- 
hills, in which the conditions are not very favourable for irrigation, though it 
has been actuary introduced in some portions of the southern tract which 
receive water from the Western Jumna and Sirhind Canals, and also iit part of 
the western tract in the north of the Muzaffargarh district. It has been found 
that in such areas irrigation has a real protective value, and that a demand 
for water may be relied on ; but it is much less profitable to Government than 
in more favourable tracts, owing to the greater cost of construoting and main- 
taining the distributing channels, and to the fact that the irrigation is scattered, 
and the percentage of high class crops low. 
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3. Conditions m different tracts . — In considering the utility of irrigation as 
a protection against drought it will be convenient to divide the Punjab into 
three tracts as shown in the following table 


Tbact a — Bbodbb 

Tbact B— Rainlbbb. 

• Tbact C— Ixbbcubb 

Di«trict» 

m 

Indox 

Distnet ! 

• 

Index 

District 

* 

Index 


nnmber 

■number. 

1 

numbor. 

1. Hazara 

. 86 

i 

1 Muzaffargarh . ! 

86 

1 Gujranwala 

78 

2* Kohat • 

77 

Z Dehra Ismail Khan 

78 

2. Gurdaspur 

77 

•i. HoBhiarjnir 

76 

S Debra Ohazi Khan 

77 

Amntsar . 1 

76 

4 Jnllundur . 

76 

4 Multan 

75 

4. Peshawai 

74 

6. Kan^ra 

69 

5 Montgomeiy 

65 

5. Ludhiana 

72 

6. Bannu 

68 

6 Shahpnr 

64 

6. Lahore 

71 

7 Sialkot 

63 

7. Jhang 

117 

7 Pirozpnr 

61 

2, Rawalpindi 

62 



8 Delhi 

61 

Simla 

54 



9 Kamal 

51 





1 0 Gu3erat 

48 





11 Umballa 

42 





12. Ourgaon 

42 





18. Jhelum 

28 





14. Bohtak 

26 





15 IIiBsar 

16 

Tract A 

70 

Tract B . • . 

85 

j Tract C 

55 


^ Note — Tlie index niimbeiB repreient the percentages of the aieoa matured m each dl 0 trlc^ daring the 
famine year of 1899-1900 on the average areas annually matin ed, see paragraph 7, 

4 Tract A includes the montane and sub*montane districts, in which the 
rainfall is so abundant or unfailing as to render largo irrigation works imnoces- 
sary as a protection against drought. Irrigation is indeed extensively practised 
in many of these distiicts, either by the utilization of hill streams or from wells, 
but the works are of a simple and inexpensive charaeter, the construction of 
which may be left to private enterprise There are no Government irrigation 
works in this tract. 

6. Tract B comprises the districts in the west and south-west of the province 
where the normal rainfall is so deficient that cultivation is almo^^t ipipossible 
without irrigation. The unirrigated areas in these districts are pratstically 
unoccupied, so that the population is limited by the capacity of the existing 
irrigation work*-, most of which derive their supplies from snow-fed rivers, and 
arc not liable to failure even in seasons of intense drought The districts in 
this tract cannot therefore bo considered as liable to famine, though they are 
often affected by unfavourable conditions in the river supply. The improve- 
ment of the irrigation systems, so as to render them more and more independent 
of fluctuations in the river supply, will maKe the conditions of existing cultiva- 
tion more seemre , but the construction of new works, or the extension of irriga- 
tion into a', cas at present unoccupied, is not urgently needed for the sake of 
protecting the districts from famine. The indirect protective value of such 
works camiot however be overrated. Hy biinging lai^e areas of waste or desert 
land under cultivation, they increase the wealth and food supplies of the 
country and attract population from the congested districts around them. 
Moreover, such works are almost certain to prove highly remunerative aa 
financial investments, so that the indirect protection against famine which they 
afford can be obtain^ not only without throwing any additional burden on the 
State, but also with a certainty of ultimately increasing its resources. 

' 6. Tract C comj^rises those districts in which the area that can be cultivated 
without artificial irrigation, other than that from wells or other petty irrigation 
works, in years of normal rainfall would ordinarily be sufificient for the support 
of the population, but in which the crops are liable to failure in years of drought 
or unfavourably distributed rainfall. ^e«e arc the distriots whicb, being as a 
rule thickly populated, are naturally liable to the severest stress of famine, and 
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^ whioh tYiore is the most urgent nooessity for protective irrigation works. 
Many of thena are at present more or less completely protected by existing works ; 
m others extensions of irrigation are possibio which will place them in the 
Mme favourable condition; but there are others in which anj’ considerable 
increase of protection, dbes not appear to be practicable. In the case of all it 
may bo said that the benefits of irrigation are not confined to the protection 
afforded agaiiMt famine In years of drought. Even in years of normal rainfall 
the value of irrigation is appreciated as a means of increasing the profits of 
cultivation, and a fairly constant demand for water may bo anticixiated. 

7 Conditions in Tracts A. cmd S. — A table will be found in the Appendix 
to this mport showing the present condition of the Punjab districts as regards 
population, cultivation, and irrigation. As a rough measure of the liabihty 
of each tract and its component districts to famine, wo have worked out the 
“ index number ” shown for each district in the table in paragraph 3. In 
the case of Tract A it is found that in the famine year of 1899-1900, 3,981,000 
acres were matured or 70 per cent, of the avenige area (6,664,000 acres). Of the 
area matured in that year only 1,606,000 acres, or 38 per cent., were irrigated, and, 
as there are no Government irrigation works in these nine districts, this irriga- 
tion was entirely Irom wells or other private works Excluding the district of 
Sinila, of which the small rural population is only partly dependent upon 
agriculture, the minimum index value is 62, for Eawalpindi. In Tract JS, the 
area matured in 1899-1900 was 3,699,000 acres, against an average of 4,369,000 
acres, or 86 per cent , the minimum percentage being 66, for the Shahpur 
^strict. The irri^t^ area in the same year amounted to 2,903,000 acres or, 
inclusive of cultivation from river spills and other forms of wet cultivation 
which are not included in the irrigated area, to 3,740,000 acres ; tliat is, to over 
100 per cent, of the area actually matured in 1899-1900. Of the artificially 
irrigated area, 1,849,000 acres, or over 63 per cent , were due to Government 
works. ^ 1’he high index number for the Jhang district is duo to the recent 
expansion of cultivation on the Ghenab Canal, the area actually matured in 
1899-1900 having been consideiably in excess of the average for the previous 
five years. 

8 In both those tracts there may occasionally be scarcity .and dven local 

distress, but famine conditions are unknown ; m Tract A, because even in the 
driest years the local rainfall and the existing means of irrigation, afforded by 
wells and other private works, are sufiicient to ensure a fair crop ; and 
in Tract B, because little dependence is ever placed on the rainfall, and the 
existing population and the average cultivated area depend on the extent 
to which assured irrigation lias been provided either by private oftort or by 
the State. In Tract A, Simla, Hazara, and Kaegra, are favoured with an 
abundant and unfailing rainfall. Jullundur and Sialkot have over 60 per cent, 
of their cultivation protected by wells. In Hoshiarpur the rainfall is sometimes 
deficient, but there are good facilities for well irrigation of whioh increasing 
use is being made Kohat has a small annual rainfall and few means of 
providing irrigation, but its wants appear to be mot by a good winter rainfall 
that seldom fails In Bannu the existing methods of utilizing hill-streams 
have hitherto proved sufiQcient for the requirements of the district, but with 
the population increasing, expert advice will now be required to improve and 
develop the means of irrigation. The extension ot cultivation and irrigation, 
oonsequent upon our occupation ol the Kurram and Tocbi valleys, is safd to 
have led to an appreciable reduction in the volume of water available for 
this lower-lying district. In Kawalpindi there appears to be scope for a 
further extension ot wells, and for the more efficient utilization of hill-streams. 
In Tract B, there is a great field for extending irrigation in all districts, by 
improvement and extensions of the inundation can^lB, and by the development 
of the Chenah, Jhclum, and proposed Lower Ban Boab Canals • 

9. tn Tract C. — In the insecure Tract C, of tho average area of 

matured cultivation only 66 per cent, was matured in 1899-1900, although 38 
per cent, was irrigated. Of the total irrigation more than one-half was duo to 
Government works. The index numbers, which vary from 16 to 76, show how 

Past II b 2 
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unequally the districts in this tract are protected. Prom a consideration of the 
effects of the recent droi^ht) of the index numbers of the several districts 
comprised in the three traots* we infer that the minimu m index of security may 
be ^ken as 60 ; or, in other words, that a district in the Punjab is just secured 
against general famine if the area of crops matured, in a year of extreme 
drought is six-tenths of the average area matured in non-famine years. 
Judged by this rough standard the first six of the districts included in 'ftaot C 
may bo considered as adequately protected, though in some of these distr* ts 
there are small local areas which are still subject to distress, such as the Ajndla 
tahsil of Amritsar and the Sharakpur tahsil of Lahore. Pirozpur and Delhi are 
fairly well protected, hut some lurther protection is no doubt desirable The 
Sharakpur tahsil of the Lahore district will ho protected by a branch of the 
Ohenah Canal In Firozpur some extensions of the inundation canals are 
contemplated. Further protection in Delhi can only be afforded by means of 
wells. The remaining seven districts of this tract must he regarded as inade- 
quately protected Por the Jhelum district two minor irrigation works have 
been proposed. Neither here nor in Gujerat, Kamal, and Umballa, is there any 
scope for largo works , and the only hope of any considerable extension of 
protection in these districts lies in the further construction of wells and the 
utilization of hill-streams Hissar, Rohtak, and Qurgaon are, in the order named, 
undoubtedly the most insecure districts in the province. The spring level in 
Hissar and Kohtak is too low to admit of any considerable extension of irriga- 
tion from wells. In the third and fourth sections of this chapter we discuss 
the possibility of extending other forms of irrigation, hut the prospects of giving 
both these districts completi' protection against famine are not promising. It 
is possible, however, by the development of wells and the construction of addi- 
tional baitds or embankments to make Gurgaon much more secure than at 
present. 

10. Native States . — Before concluding this section reference must be made 
to the principal Native States in the Puniah. Bahawalpur may be regarded as 
in Tract B, and is as adequately protected against famine by its inundation 
canals as the British districts in that tract. Pandkot and Nahha are completely 
protected by the Sirhind Canal The greater part of Patiala and Jiud are also 
protected ‘by the Sirhind and Western Jumna Canals. But the northern part of 
Patiala is as lidhlc to distress as adjacent parts of Umballa, and the Narnaul 
taluka in the soutU-eabt of tho State is as insecure as the ad 3 acent British 
districts ; the same remark applies to the Dadri taluka in the Jind State. 

(«»). — Nxiettng State irrigation works. 

11. Major and minor works in the Punjab correspond with perennial and 
inundation canals . — Irrigation works constructed by the State are usually 
divided into two classes, major and minor works. These terms are defined in 
Chapter VIII, where it is shown that tho classification depends entirely on the 
source from which funds for construction and maintenance are provided It so 
happens, however, that in tho Punjab these terms accidentally connote, subject 
to a slight exception, a more convenient and natuial distinction in the irriga- 
tion works of the provinoe : major works may he generally understood as 
referring to perennial canals, or canals which utilize the cold weather supply 
of the rivers ; while the other great class of Punjab iriigation works, the 
inundation canals, winch flow as a rule only during the hot weather months, 
are designated by the terra minor works. The only real exception is the small 
Lower Sohag and Para Canal which, though classed as a major work, is a purely 
inundation canal. The Sidhnai Cana], ivliich is classed as a major work, is 
sometimes spoken of as an inundation canal, because its supply is liable to fail 
in the cold weather. It differs, however, from an inundation canal in being 
provided with head-works, which enable it to utilize whatever supply there is 
in the river, however low, and it is often in flow throughout the greater part 
of the cold weather. It occupies, therefore, a position intermediate between a 
perennial and an inundation canal. All Imperial minor works in the Punjab 
are without exception inundation canals, while, subject to these exceptions, all 
major works are perennial. The canals referred to in the following remarks 
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on major and minor works may, therefore, for all practical purposes,, be 
regarded, respectively, as perennial and inundation canals. * 

MAJOB iBBiaATIOM WOBKS OK PeiIEKNIAL GaEAL««. 

12. Major works, thetr protlucltve and pr^tefhv'' val»e — Ir.clndins tlie 
recently opened 3 helum Canal, there aie in the Puni-ib eisrht, major woiks. 
The productive and protective results ol the seven works in (>peration for the 
year ending 1900<01, and the financial results attained to the end of that year, 
are shown in the table below : — 



REtUEiTa FOB Til B TBAB lAOO-Ol 


1 

1 

ExeeflB of net rove 
une to end of the 
year over interest 
ohargee 

Name of Canal 

Imperial eaplUl 
oatlny to end of 
the year 

LxeesB of net reve« 
nne for tlio year 
over intereat 
churgen 

Porctniage of 
net revenne 
on OMpltal 
cost 

Area irrigntod 
during the year 


its 

Re 

Pei cent 

Aoies 

Bs 

Western Jumna 

1.71,35.032 

9,08,127 

910 

567.126 

3,65,30.879 

Ban Doab 

1.84.58.173 

16,65.139 

12 80 

861,301 

143,28,870 

Sirhiiid 

2.44,70.607 

13,01,809 

9 11 

961,927 

—18,60.^81 

Swat River . • 

1 41,38.881 

2,71,088 

10 41 

166,031 

1,42,919 

Lower Sohag and P.ira 

' 7,34,060 

—8,972 

2 00 

86.168 

74,729 

Sidhnai 

1 12.64.191 

' 25,011 

1 

5 81 

169,780 

14,09,428 

Cheuab « 

1 

' 2.58,86,143 

1 

26,81,421 

]4 01 

1,830,626 

43.06,843 

1 

Total 

1 

9,20,76,977 

67,98,613 

1120 

1 

4.642,862 

6,48,21,887 


All these work> are classed as productive ” except the Swat lliver Canal. 
This was originally sanctioned as a produetive work, but betoie completion a 
revised estimate became necessarv, and it was then considered that the original 
forecast of revenue had been too sanguine, and that the canaf would not fulfil 
the conditions ot a productive work. The revised estimate • was, therefore, 
sanctioned as a ** protective ” work, and all expenditure subsequent to the 
sanction has been met from the Pamine Grant As will be seen, however, the 
canal is now actually a highly produetive public w'ork. Before the change of 
classification, Its. 11,14,090 had been charged against Loan Funds on account of 
this work, and Bs. 2,24,680 against ordinary revenue. The balance of the 
direct capital expenditure has been met from the Famine Grant. 

13. Financial results of major works — The financial results attained daring 
the year 1900-01, which may be regarded as normal in the aggregate 
though not for individual works, speak lor themselves. The canals yielded a 
returu of 11*2 per cent, on their capital cost ; equivalent to a contribution of 
nearly 68 lakhs to general revenues, after all interest charges for the yed^ had 
been met. The last column in the table shows that the canals have earned, 
since they came into operation, a total gross revenue which exceeds the aeon-' 
mulated working expenses and interest charges by 548 lakhs, or by more than 
half the capital cost of the works. 

14. Capital cost of major works prr acre irrigated, and rates for gross 
revenue and maintenanoe ^ — It should be noted that the amounts shown as 
Imperial capital outlay for the Western Jumna and Sirhind Canals are exclnqgive 
of the contributions made by Native States who have shares in these osnals. 
These contributions amount, respectively, to Rs. 11,38,163 and Bs. 1,40,82,160. 
Their exclusion does not aficct the financial results exhibited, as the revenue 
derived by the Native States has also been excluded But the areas shown as 
irrigated by these canals in 1900-01 include the areas irrigated on the Native 
States* branches, which amounted to 45,784 acres on the Western Jumna, and 
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240,076 acres on tbe Sirhind Canid. These areas have heen included for the 
sake of indieating the full protective value of the works, without reference to 
considerations of ownership or territory. If they are deducted from the total 
area in the last line of the table, theie will remain 4,356,992 acres irrigated 
during the year from works, the capital cost of*which has amounted to 
BiS. 9,20,75,977 or Rs 21 1 per acre, which shows at what a low rate irrigation 
can be provided on the perennial canals of the Fun.iab. The working expenses 
duiing the year amounted to Rs 43,01,651 or nearly Re. 0*99 per acre 
Interest charges and viorking expenses may therefore be taken together at 
Bs. 1*83 per acre The gross revenue during the year averaged Bs. 3*36 per 
acre, leaving Bs 1 53 per acre as clear profit to Government. Tbe total value 
of the crops, excluding the areas assessed on Native States’ branches, has 
been estimated at Bs. 12,05,00,000, or 28'^ per cent, in excess of the wdiole 
capital cost of tin* works ; the average value per acre being about Bs. 28, or 
eight times the amount taken as gross revenue. The value of the crops 
assessed on the Native States’ branches amounted to nearly 72 lakhs. These 
6gures give a very fair indication of the productive, protective, and financial 
results which have been attained on major irrigation works in the Pun3ah. 

15. Normal area irrigated by major loorka and growth of it rigation , — The 
total area shown in the table in paragraph 12 cannot well be compared with 
those of previous years owing to the annual extensions of area on the Chenab 
Canal wlien* irrigation is not y^t fully developed. The areas for the older 
canals taken collectively may, however, he regarded as fairly normal. Those 
shown for the Western Jumua and Sirhind Canals were considerably below the 
average of the previous three years, owing to favourable rainfall during the rahi 
which chocked the demand for irrigation, hut on all other canals the areas were 
above the normal. On the whole it seems that the year 1900*01 may be 
taken as a normal ^r typical year of the maior works in the Punjab at their 
present stage of development; hut an almost continuous increase may be 
expected, not only as tfie new Jhclum Canal is brought into operation, but 
also in consequence ot extensions and improvements, now in progress or in 
contemplation, on the Chenab and other Canals The following table, showing 
the growth ot irrigation on these works since 1881, will give a good idea of the 
gradualljr increasing protective value of the works The increase which may 
bo exp<‘cted from the consti notion of new works will be considered in the next 
section ot this cdiaptor. 


Averapro nrca irrigated annually in nacceSBive five-year pcriodB 


Name of Canal 

1881-82 

to 

1885-86 

1886-87 

to 

1890 91 

1861 92 
to 

1895-9G 

1806.97 

to 

1900 01 


I Aereb 

Ac ICB 

Acreb, 

Acies 

1 

'Wf8t**in .luinii. 1 . 

329,940 

331,559 

395,505 (5) 

686,637 

Bhii Doali • 

39X,919 

i91,259 

570,580 

795,169 

SiihiiiH 

152.837 (a) 

568,397 

635,749 (c) 

1,204,284 

Swat ttiver 

44,092 in) 

91,808 

97,599 

145,108 

L<»wei Soliag ami Pai a 

17,246 («) 

44,462 

68,991 

74,001 

Si^jhnai 


80,146 

132,991 

123,103 {d) 

Chenab 

• 

37,549 (e) 

220,484 if) 

\ 

1,094,346 

ToT\ri 

043,043 

l,64f),l'*0 

1 2,121,989 

4,123,548 


'(a) Irrigated area foi one year only (1SS5 8G) 

(>) Inoreoso duo to opening of Sirsa Branch in 1895-90 

(r) Average during this period mneh affootod by fi\c nnecoHsiTO halC-yoara of abundant rainfall which reduced the 
demand Had demand been tiurmal, the average uuuld probably have been about 920,000 acres 

((?) Average greatly affected by exeeptioiiolly low river in 1S99-1900, when the canal ran for 93 days only during the 
year and the area irrigated did not exceed 26,26*» acres 

ie) Average for four years only, the canal having been opened as a small inundatioti oanal in 1887-88. 

(/) Head-works eumpletod and oanal supply rendered perennial in 1892-93 and afterwards enlarged and extended 
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16. Sxfoniion of irHgaUon from nutjor teorka during the last decado.-^It 
is not our intention to enter into a history or description of these* works ; but 
attention may be called to the remarkable expansion of irrigation shown on 
all works, with the accidental exception of the Sidhnai, from about the year 
1896-96. In the case of the Ghenab Canal this is merely the natural growth of 
irrigation on a new work still under construction; but in the case of all the 
other works the figures, although affected in one direction or another by acci- 
dental causes such as extreme drought, low rivers, or abundant and seaso na ble 
rainfall, show a remarkable development of irrigation. This is in the main the 
result of a policy of extension which had been initiated a few yca^s before ; a 
policy which on some of the works has not yet reached its ultimate limit. In 
explanation of this policy it may be observed that, excepting the Su at River 
and Jhelum Canals, the irrigating capacity of all the perennial canals during 
the radi, which in the Pun3ab has generally been the principal ciop, is limited 
by the cold weather supply in the river. The maximum capacities of the 
canals were originally designed with reference to this supply It was for many 
years thought that the maximum capacity should not greatly exceed ti..; 
average cold weather supply, and the ratio has varied from 1 to 2. The policy 
of extension has been to increase the maximum carrying capacity of the 
canals ; to arrange for a more effective and economical distribution of the 
limited cold weather supplies ; and to extend the commanded area to the extieme 
limits imposed by the supply thus rendered available, or by the physical 
features or natural boundaries of the country. It may be stated, in greater 
detail, as follows : — 

(«) To remodel gradually the main line and branches so as to increase 
their capacity to the utmost extent that is possible or desirable, 
without reference to the limits of the cold weather supply 

(*») To arrange for passing the whole of the cold weather supply, when 
it falls below a certain limit, into one or more of the branches 
in lotation, so that e.ieh branch may be run full for some time 
and then be closed entirely The remodelling of the branches 
under (f) is generally sufficient for this purpose. 

(*?») To remodel the distributaries, when necessary, to permit their being 
worked on the same system of alternate full supplies and complete 
closures. 

• 

(f») To shorten the length of village water-courses by tlie construLtion of 
minor distributaries ; the general policy being to carry « ater 
through a Government channel to the boundary, at least, ot ewery 
irrigating village, so that no water-course is carried througli the 
lands of another village. 

(v) lo reduce further the waste on village water-courses by realigning, 
or amalgamating them whenever this can be done (On all new 
canals and extensions the water-courses are now generally aligned 
and constructed by the Irrigation offieeis the cost being subse- 
quently recovered from the villagers.) 

(vt) To proportion the capacity of each irrigation outlet to the area 
which the water-course is intended to serve * 

To give greater and more immediate contiol over the distribution 
by the extension of canal telegraphs. * 

(vtit) To restrict the supply for ro6i irrigation in certain tracts to a first 
watei mg, for which special or reduced rates are charged. 

(to;) To extend the commanded or protected area gradually by the con- 
struction of new distributaries. 

. • 

• 

17. ^eauUa of expenditure againat open capital aeoounta — The policy of 
extension has been greatly facilitated by the rules which were introduced in 1890, 
under which the cost of extensions and improvements of irrigation works could 
be charged to an open capital account, and be provided for, under certain condi- 
tions, from loan funds. The following table shows the extent to which oxten- 
gions have been carried out under these rules on the six major works to which 



8 


we hare just referred, and approximately the degree of additional protection 
which has been obtained from tliis expenditure : — 




MAXtlCUM IBBlOATfON 

1 



Nttmeof Cttiiftl. 

Tear in which 
conflt ruction 

BBOOBDXD IN ANT TBAB 
UP TO BND OP THIBD 
TEAB PBOH DATS OP ' 
GLOBING OON8TKUOTION 

Maxislux xbrigation 

BXOOBDBD TO END OP 
TDAB 1900 01 

Capital outlaj 
incurred 

between 

or remodelling 

BSTIMATB. 



in ool 2 and 


eetiniate was 





end of 1900-01 
in rnpees. 


cloaed 


Area in acres 


Area in acres 



Tear 

(Number of 

Tear 

(Number of 





Tillages ) 

- 

TillogeR ) 


1 

2 

8 

4 

5 

6 

7 

Weitern Jomna 

1890 

1 

1877-78 

607.974 

(698) 

1897-98 

r 199, 744(a) 
1 684,662(6) 
(1.167) 

40,10.679(a) 

30,00,791(6) 

Baix Doab 

1890 

1891-92 

592,786 

1900-01 

861,801 

20.41,697 



(1.384) 


(1,870) 

Birhind * • . . 

1891 

1891-92 

910,056 

1971) 

1899-00 

1,370,786 

(980) 

166,031 

(187) 

14,63,841 

Swat RiTAr 

1893 

189.1-94 

110.819 

(137) 

1900-01 

I 

6,26,093 

Lower Sohag and Para 

1891 

1893-94 

71,179 

1897-98 

102,014 

42,498 



(294) 


(312) 


Sidhnal • • . • 

1892 

1893-94 

161,427 

1897-98 

186,709 

8.99.644 




(213) 


(257) 

Total 



2,844,240 


8,460,086 

1.13,84,638 




(3,692) 


(4,423) 



(a) SiiBa Bratioh only 

(b) Old oanal and oxtenaiona other than Sirsa Branch 


The figures in column 4 may be assumed as representing approximately 
the maximum irrigating capacity of each work at the time that the construe* 
tion estimate was closed, which was in all cases several years after the com* 
mencemunt of irrigation. Those in column 6 show the maximum irrigation 
recorded up to date ; and the excesses over those m column 4 indicate roughly 
the increase in irrigating capacity which has resulted from the expenditure 
shown in the last column, although the full benefits of this expenditure 
have probably not yet been realized According to this test it appears that 
as a consequence of a total expenditure of less than 114 lakhs against the 
open capital aeclSunts of these works, their maximum irrigating capacity has 
been increased by 1,105,846 acres at a cost of a little overRs. 10 peracie, while 
the number of villages protected has increased from 3,692 to 4,423 We 
have brought forward these figures to show how much can be done by a 
liberal expenditure of capital to develop irrigation on works after they have 
been nominally c'omfdetcd, and also how much has been done in the ease of 
these works, as bearing on the question of the scope for further expansion. 

18. Chenab Canal . — The Ghenah Canal is the largest and most profitable 
perennial canal in India It was designed to command an area of about 2^ 
million acres, and to irrigate annually a little less than half that area. The area 
to be commanded consisted cliieflv of crown waste lands, which at the time of 
the census of IS91 were populated only by the labourers employed on construc- 
tion artd a few nomads Tlie head-works ot the oanal, and two brunches, were com • 
pleted in the spring oflb92, and in that year the colonization of the crown waste 
begpn The area irrigated in 1900>01 amounted to 1,830,625 acres. Up to the 
end of that year 1^ million acres had been sold or leased to cultivators, who 
were drawn from almost all the districts in the Punjab. The population of the 
colonies according to the census of 1901 was 792,666, consisting mainly of 
thriving and prosperous peasants with occupancy rights in holdings of about 
28 acres each. A railway, 200 miles in length, has been constructed, and 
traverses the centre of the oanal tiact; it is said to he one of the most profit- 
able parts of the North-Western Hailu ay system. The policy of extension is 
being followed also on this canal The boundaries originally proposed for the 
area to be commanded have been consideiahly extended during construction, 
but further extensions are now contemplated. It was originally intended to 
confine iriigation to the high tracts forming the central Bart in which the depth 
from ground surface to spring level exceeded 40 feet. It has, however, bean 










found here^ as on other canals, that the extension of canal irrigatjon in this 
tract has, by drawing away labour, injuriously affected the proprietors in the 
lower lands that lie between the JHar and the rivers on each side, where the 
conditions of cultivation are always precarious. It has, therefore, been decided 
to extend irrigation into*the8o tracts, where protection is much needed. Many 
estimates for those extensions have already been sanctioned against the open 
capital account, and the works are now under construction. The total additional 
gross area to be brought under command, by these and other extensions tliat 
may bo proposed hereafter, will probably exceed 1,200,000 aeres, of which 
about 350,000 acres will be annually irrigated. It is probable that the total 
area annually irrigated by this canal will ultimately average considerably over 
2 million acres. 


19. Jhelum CanaL — The Jhelum Canal was formally opened by IIis Uonour 
tho Lieutenant-Governor on the 30th October 1901, the Iiead-woiks, main lino, 
and two branches with their distributaries having been practically completed 
Tho total estimated cost of tho work is 125 lakhs, of which over 94 lakhs had 
been expended up to end of tho year 1901-02. The area that can be commanded 
by this canal is limited on both sides by the Jhelum and Chenab iivcis, 
and, though less than can be protected by the supply available in the river, it 
cannot be extended. It is estimated at 1,139,500 acres, of which about 612,000 
acres will probably bo irrigated annually. It will not bo as profitable as the 
Chenab Canal, as it is a smaller woik, and the proportion of crown ivaslc 
is much less, liut it is likely novertbcloss to prove highly reinuii ova live. In its 
present incomplete state, within one year fiom date ol opening it had irrigated 
90,000 acres. Tho Jhelum silt is noted for its loitili/aug qualities, and it is 
anticipated that the lands will be even more productive than those on the 
Chenab Canal. 


Minor Irrigation Works or Inundation Canals. 

20 Minor Irrigation Works . — Most of tlio inundation canals in eaolssyslcni, 
with the exception of the Ghaggar Canals, existed in some l'orm,or other before 
they came under tho control of Government. The Upper Sutlej and Shalipur 
Imperial Canals have, however, been almost entirely constructed or recon- 
structed by Government, and they have reliable capital and lovenuo accounts ot 
their own. In addition to the Impeiial canals, thoioaro two provincial canals 
in the Shahpur distiict which have been constructed oi purchased by the 
Local Government since the introduction of the systtmi of provincial settle- 
ments, and those are now under tho management of the Irrigation Department 


21. Protective value of inuwJalion canals . — The great protectivo value ot 
inundation canals in the irrigation system of the Punjab may he judged from 
the tact that in the famine year of 1899-1900, wdieu their eflicicncy was at a 
minimum, they irrigated over 10 per cent, of tho total irrigated area of the 
province, including that in i gated by wells. In certain areas they are being, 
or in time may be, superseded by canals of constant flow ; while the with- 
drawal of constantly increasing portions of tho cold weather supply of the 
Punjab rivers must to some extent affect the efficiency of tho remaining woiks. 
But, however far these processes may be carried, it seems liaidly possible that 
the inundation canals can over cease to fulfil the important function ol 
utilizing a portion of the enormous surplus body of water which poura down 
tho rivers during the rainy season, far in excess of tho capacity of sucli, peren- 
nial canals as it now scorns possible to construct. All of thorn, with the single 
exception of the Ghaggar Canals, bring the waters of snow-fed rivers to the land 
long before the beginning of tlie rams and, what is of special importance for the 
spring crops, thoy continue to supply water for some weeks after their close. The 
Ghaggar Canals also bring the flood-waters from tiaots of copious to those ol 
scanty rainfall, although tlicso floods cannot be relied on in years of drought, 
and may sometimes fail ultogethor. The degree ot piotection .aftorded 
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by eaob of the minor works under the Irrigation Department, and also the 
growth of imgation sinoe 1881-82 are shown by the following table : — 


Average area irrigated annually dating lacccsuvc iivo*ycar poriods 


Nftme of Cauol. 

1881-82 

to 

1886-86 

1886-87 

to 

1890-91 

1891-92 

to 

1890-96 

1896-97 

to 

1900-01. 


Acres 

Acres. 

Acres. 

Acres. 

Upper Sutlej .... 
Lower Sntle] .... 
Cbensb Inundation 

Muzaffai garb .... 
InduB ..... 
Shahpur (Imperial) . . 

Ditto (ProviDoial) . . • 

Ghaggar Canals 

109, 3S4 
181,868 
166,751 
348,810 
178,058 
11,980 

• • 

• • 

183,317 

176,361 

156,428 

288,605 

191,194 

18,135 

(a)19,105 

178,664 
177,492 
149,152 
294,705 
176,088 
25,653 
16,252 
■ • 

186,807 
(c)160,362 
158,241 
293,853 
180,790 
36.492 
22,751 
(A) 30,810 

Total 

896,296 1 

978,188 1 

1,018,006 

1,089,606 


la) For 1890-91 only. 

(A) For four yeari (1897-98 to 1900*01) only. 

(») Area for 1899-1900 was only 91,183 acreB» the minimum on record 


It will thus bo seen that the present average irrigating capacity of these 
works is about one million acres per annum, Wt the fluctuations are great. 
In 1899-1900 the actual area irrigated was 859,981 acres only, a-nil in the 
following year it amounted to 1,357,699. These may be regarded as the 
minimum and maximum areas for the minor works as they now stand. In 
addition to these areas must be considered the area irrigated by the Kabul River 
Canal m the Peshawar district, which is a provincial work, and not under the 
Irrigation Department. It is said to have irrigated an average of 26,547 acres 
during the past five years. 

22. Produattve value of minor toorks. Worke with capital oocomiB — As 
regards the productive value of these canals, minor works must be considered in two 
classes : those with capital accounts, and those which have only revenue accounts. 
The only works which have capital accounts are the Upper Sutlej, the Shahpur 
(Imperial), the Indus, the Ghaggar, and the Kabul River Canals. The average 
net revenue on the Upper Sutlej and Shahpur (Imperial) Canals during the five 
years ending 1900-01, amounted to Rs. 64,016, and Rs. 46,165, respectively ; 
amounts winch represent a return of 7*64 and 21*43 per cent, on the capital 
f}Ost of the respective works to the end of 1900-01. The figures for the Upper 
Sutlej Canals are, however, afiected by large outstanding balances of revenue 
at the end of 1900-01. If these are allowed for, the true average return for these 
canals will probably be over 10 per cent. We are unable to determine the 
productive value of the Indus Canals, for, apart from the fluctuations in the 
areas irrigated, there have been changes in the method and rates of assessment, 
and large credits on account of arrears, which render it difficult to ascertain 
thatrue financial position of these works ; but they may probably be considered 
productive. The Ghaggar Canals were constructed by relief labour in 1896-97, 
and no charges have yet been made for irrigation, but it has never been 
expected that the works will be remunerative, as the supply is very precarious. 
The Kabul River Canal is a highly remunerative w'ork. The capital cost to end 
of 1900-01 stood at Rs. 4,83,282 and the net revenue in that year amounted 
to Rs. 1,03,696, or 21 46 per cent. 

23. JBroductive value of nnnor workB for which capital acoountt are not 
kept. — As regards works for which revenue accounts only are kept, the 
accounts for the Lower Sutlej and for the Ghenab Inundation Canals have hitherto 
been combined, and it is not necessary for our purposes to separate them, 
although they arc to be separated in future. The followmg table shows the 
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ftTonge vesults of minor works for which no capital accounts are kept durine 
the five years ending 1900*01 : — 


• 

• 

Name of Canal. 

Average |>ro6B 
revenue per 
annum. 

Average working 
expen sea per 
annum 

Average net 
le venues per 
annum. 

Peroentage 
of working 
expenaeB on 
gropfl revenues. 


Rb 

Rr 

Bs 


Lower Sutlej and Chenab 

6,54,843 

4,84,518 

1,70,807 

74 

Muzaffargarh 

4,07,162 

2,87,806 

1,69,856 

58 

Sbabpnr (Provincial) 

1 

47,248 

1 

35,812 

11,486 

76 

1 

1 

1 

1 

1 


1 1 ^ ■ 


i'll 

Total i 11,09,485 7,67,686 , 8,51,699 , 68 

1 1 


The gross revenue is all lairly creditable to the works. It includes all 
direct receipts, all enhancements or shares of land revenue which have been 
declared due to canal advantages, and in the cases of the Lower Sutlej and 
Chenab and of the MuzafFargarh Canals, the value of the labour which the 
landowners have supplied for clearances under the conditions of the settle- 
ments, and the contributions towards cost of maintenance which have been 
made from the fine fund. The net revenue therefore represents the annual 
profit now deriv^ by Government from the works which it has taken under its 
control. There is another small and recently constructed minor work for which 
no capital account is kept— the Bara Biver Works which are under the Deputy 
Commissioner of Peshawar. The expenditure on this work to the end of 
1900-01 amounted to Bs. 97*847, but as in the case of the Ghaggar Canals no 
revenue has yet been assessed on the irrigation. 

24. Immdation caiwla in Firogpur and Sahatoalpur. — An account of the 
inundation canals in this province would not be complete without a reference 
to two important systems on the left bank of the Sutlej, which are not under 
the control of the Irrigation Department, viz., the Firozpur and Bahawalpur 
Cauals. The former are district canals, and will be considered under pri- 
vate works; it may merely be noted here that they have an average 
irrigating capacity of about 160,000 acres per annum. The latter belong to 
the Bahawalpur State, and do not irrigate British territory. They are said to 
irrigate annually an area varying from 647,000 to 994,000 acres, which is 
nearly as great as the total area irrigated by all the inundation canals under 
the Irrigation Department ; and their protective and financial value to the 
State cannot be overrated. 

26. Stationary condition oj mimdation canals. — Before leaving the subject 
of existing minor works we would call attention to the inconsiderable increase 
in the area that has been brought under irrigation by certain works duriilg the 
last fifteen years* as exhibited in the table in paragraph 21. It is understood 
that the areas recorded during the last five or six years differ from thgse 
for former years, in that they exclude areas on which assessments have been 
remitted owing to the crops having failed. It is possible that a deduction 
of not more than 10 per cent, may be made from the figures in the first 
two columns on this account* for purposes of comparison with those in the other 
columns ; but even allowing for this there has practically been no progress on 
any works except the Upper Sutlej and the Shahpur Imperial Canals.* Tl\pse 
are canals which have capital accounts of their own, and a system of assessment 
which ensures an immediate return for any extension of irrigation. The capital 
outlay on these two works during the decade ending with 1900-01 amounted to 
Bs. 2*44,001 and Bs. 1,34,226 respectively, and has resulted in a satisfactory 
increase in the area irrigated. The Indus Canals have a capital account, but 
no expenditure has been incurred against it since 1881 ; though the evidence 

• c * 
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shows that there is room for extensions on these canals. The MnsafFargarh 
Canals were transferred from district to departmental management in 1881«82, 
and the increase shown during the two succeeding quinquennia is due partly 
to this cause, partly to expenditure which has been cncurred on extensions and 
improvements, and partly to the completion of flood |)roteotion embankments, 
the whole cost of which has not been charged against the canals. The cxindi* 
tion of these canals appears, however, to be now stationary, but the Settlement 
Officer, Pundit Hari Kishan Kaul, has referred in his evidence to a number 
of useful improvements and canal-extensions which have been worked out in 
more or less detail by the canal officers, and by which it is anticipated that the 
irrigated area may be extended by 139,000 acres at a cost of less than 7 lakhs. 
This may bo a sanguine estimate, but it shows the opinion of the local officers 
as to the scope which exists for improvement On the Lower Sutlej and Chenab 
Canals there has been actual retrogression. In the case of the Sutlej Canals the 
retrogression is more serious than the figures indicate, as the last two columns 
of the table iu paragraph 21 include the areas irrigated by the Hajiwah 
Canal, which was taken over by Government in 1891 The area irrigated by 
this canal may bo taken at 30,000 acres, and this amount should therefore be 
deducted from the areas in the last two columns. On the other hand, the 
conditions of the river were exceptionally unfavourable in 1899*1900, and 
this has unfavourably affected the average in the last column of the table 
Retrogression is less marked on the Chenab Canals, but there arc at any rate no 
signs of progress. At the land-revenue settlement of the iVEultan district in 1878 
the average area irnirated by the combined Lower Sutlej and Chenab Canals, 
excluding the Hajiwah, uas estimated at 305,963 acres; and if allowance be 
made on the one side for the difference between net and gross areas, and on 
the other for the Hajiwah, the area during the five years ending with 1900-01 
may be taken at about 316,000 acres, showing an increase of only 10,000 acres 
in twenty-three years. 


26. Reason Jor slow development of irrigation on inundation canals . — It is 
not of course as easy or as profitable to extend irrigation on existing inundation 
canals as it has been possible to do on perennial canals with a certain and assured 
soim'O of siipplv, hut a eornpaiison of the table in paragraph 21 with tiiat in 
paragraph ] 5, siiggesis the idea that inundation canals have not roceivod their 
due share of aH( ntiou. The real reason for this appears to be that all expenditure 
on minor works, whether incurred on consf ruction, extension, or maintonanee, 
has to be met from the minor works grant, or by the amount that can be spared 
from current revenue ; and that the ordinary grant is suffioient for little more 
than the actual maintenance of existing works On the other hand, there is, as 
WO have shown, little difficulty in obtaining funds for the extension of major 
works to their utmost capacity, the outlay on which is also, as a rule, more 
directly and immediately remunerative. We shall return to this subject in the 
next section, but meanwhile state our general conclusion that the Punjab 
minor works, almost all of which traverse districts in which cultivation 
is hardly possible without irrigation, have a great protective value ; they are, 
with hardly an exception, financially very productive or lemunerative , but 
theiV irrigating capacity is not much greater now than it Avas 15 j ears ago, and 
the question of their development, and of devoting more money to thoir exten- 
sion, deserves earnest consideration. 

(mi).— /Scope for fwther extensions of State irrigation loorka. 

27. Lower Ban Boob Canal . — The Famine Commission of 1898 referred 
in paragraph 673 of their Report to three great works which had been proposed 
loi the extension of irrigation in the Punjab : the Jhelum, the Sind Sagar, and 
llu« INlontgoinery Canals Of these the first, as we have seen, is approaching 
eouiplctlou, and has been formally opened. A general estimate for the third, 
under the name of the Lower Ban Hoab Canal, was submitted by the Local 
Government to the Government of India in October 1901, a few days before the 
first meeting of the Commission. The project is in itself a most promising one. 
The proposed canal will command a total area of about 1,600,000 acres in the 
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Montgomery and Multan districts, of which over 800,000 acres are situated in 
the JBar and consist entirely of crown waste lands ; while the balance is in the 
Bety or riverain tract, of the Ravi and old Bias rivers. Of this area it is 
proposed to irrigate annually 824,000 acres, of which about 524,000 will he in 
the Bar^ The total Capital cost is estimated at 3^ crores of rupees ; and it is 
anticipated that the net revenue in the eighth year after the cominonooment 
of irrigation will amount to over 31 lakhs, or per cent, on the capital cost. 
The work will not have the same productive or protective value as the Clienab 
Canal, for it will be more costly to construct and will irrigate a much smaller 
area ; but its productive and protective value will nevertheless be very gieat.. 
The Punjab estimates of revenue appear to have been framed with studious 
moderation, and in view of the results which have been attained on all the 
other major works in the province, wo have little doubt that this work will 
prove highly remunerative, and have an immense protective value. 


28. Interference vMh the supply to the Sutlej inundation canals . — There 
is, however, an objection to the scheme which must be considered. The pro- 
posed canal will draw its supply — about 4,000 cusecs — from the Sutlej, imme- 
diately below the confluence of the Bias iiver. The Siihind Canal now diaws 
off the whole of the cold weather sujiplj of the Sullcj, at a ])oint nearly 100 miles 
above the junction, and the new canal will take in almost all the cold weather 
supply of the Bias. It is urged that the constiuotion of the-canal will affect 
very prejudicially the four systems of inundation canals on the Sutlej, which 
are situated below the pioposed head-W'orks, viz t the Upper and Lower Sutlej 
Canals on the right bank, aud the Pirozpui and Bahawalpur Canals on the left 
The withdrawal of the cold weather supply of the river should not, we think, 
seriously affect inundation canals, because the beds of these canals are, as a 
rule, too high lor them to utilize this supi)ly, which passes on unused to the 
sea. The cultivation has adapted itself to these conditions, and tho crops do 
not depend on a cold w'eather supply. It has been stated in evidence before 
us that, owing to tho skill and energy displayed by the cultivators of Bahawal- 
pur in deepening their canals below the level ot cold weather supply, this supply 
is utilized to a great extent in that Statt* , but in the absence of detailed records 
we are unable to say whether the cultivation depending on it” is considerable. 
Elsewhere in thi* Punjab, tho inundation canals would certainly not .-.ulb'r by 
tho complele withdraw'al ol the cold weather supply ; nor woiild Ihe withdiawal 
of the volume required for tho pioposed canal seiiouslv' affed the supply lo the 
inundation eaual« w lien tho liver has risen to lull monsoon level, or aj'proxi- 
mately from the middle of dune to tho end of Sepl ember Tho injuij' which 
IS apprehended to these canals is that winch may bo due to the withdiawal of 
4,000 cusecs during the period that Ihe river is rising to monsoon level at the 
begiuiiing of the irrigation season, or falling below it at the end. 


29. Effect of the opening of the Sirhind Canal on the Sutlej inundation 
canals.—The Wazir of the Bahawalpur State has told us that the working of 
the Sirhind Canal lias involved a great increase in the Stale’s expenditure on 
canals, in spite of which the average area irrigated by them has fallen from 
716,305 acres, the average before the canal was opened, to 093,718 acres, the 
present average ; that the average area irrigated by river spill has been reduced 
from 620,467 to 324,312 acres ; that the spring level in wells has fallen on an 
average 10 feet ; and that a number of w'ells have been abandoned Wo cannot 
examine these statements at length, but there is prima fnote no reason to 
suppose that the opening of the Sirhmd Canal lias caused a reduction in the 
areas irrigated by the inundation canals. There must always hnve.bot^ii some 
jnundation canals in the State ; but we understand that the development of the 
existing system of State Canals was first taken in hand by the Political A gent 
in 1 867. The irrigated area had been increased to 296,233 acres in 1872 and 
to 724,960 acres in 1879, when tho agency ceased and the canals came uiidci* 
the control of the State officials. Prom a statement furnished by the Wazir^ 
we have obtained particulars of the average areas irrigated during 
successive quinquennial periods, which are compared below wijbli similar 
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averages for ^ther inundation canals on the Sutlej, including the Loww Sohag 
and Para Canal > 


Canals 

1 

187C-77 
to 1 

1880-81. 

1 1881-62 

1 to 

1885 86 

[ letR^87 
to * 
1890-91. 

1891-92 

to 

1895-96. 

1896-97 

to 

1900-01. 

Upper Sntloj ... 

Lower Sobaf? and Para Canal • I 

L3wer Sutlo] 

Firorpur . . . • 

96.764 

167.247 (6) 
73,017 

109*334. 

17»246(n) 

211,368(c) 

104.072 

188,310 

44.462 

206,861(r) 

139,773 

178,664 

68,991 

177,492 

122,618 

186,807 

74,901 

160,862 

159,688 

Total British Canals . 

327,018 

442,020 

623,906 

647,760 

581,598 

Bahawalpur State • 

708,179 (d) 

* 741,096 

661,619 

888,209 

748,148 

Total 

l,0.h5,197 

1 1,181.115 

1 

i 

1,186,526 

1,435,069 

1,824,746 


(a) For one year only (188fi-86). 

(h) For one year only (1880-81) No record for previona yearn 
(o) 30,000 acres added for Hajiwah Canal* See paraf^raph 2^ 
id) Averagro for three years from 1878-79. 

The withdrawals by the Sirhind Canal were practically insignificant before 
tlie year 1 887-88. The maximum area recorded on the Bahawalpur Canals 
before that year was 807,058 acres in 1884-85, but there have since been tliree 
years in succession (1892—96) in each of which the area exceeded 900,000 
acres, the average for the three years being 947,842 acres, while the maximum 
was 994,353 acres, in 1894-95. There is no indication here of a falling off in 
irrigation in Bahawalpur, although the State may have had to spend more 
money on the maintenance and improvement of its canals than formerly. The 
figures for the Lower Sutlej Canals, to which we have already referred in para- 
graph 25, may be thought to indicate retrogression due to the opening of the 
Sirhind Canal ; but, in view of the increase of irrigation shown on the Upper 
Sutlej Canal, it is more probably due to short expenditure on improvements. 
As regards the reduction of the spill area and the fall of spring level, which 
are attributed to Hoods being lower than formerly, we cannot think that the 
withdrawal of the small quantities taken by the Sirhind Canal could have hnd 
any appreciable effect on the height or volume of the Hoods. 

« 

30. Possible^improvements in the tnundadon oavals . — Although we think 
it very doubtful whether the opening of the Sirhind Canal has affected the 
inundation canals on both hanks of the Sutlej, in any other way than that of 
necessitating a greater expenditure on their maintenance and improvement, we 
do not tiierefore conclude that a second perennial canal can be opened without 
seriously affecting the efficiency of these canals. The Firozpor Canals may be 
left out of consideration, as it will not bo difficult to arrange for supplying them 
from above the weir which would he built for the supply of the perennial 
canal ; an arrangement which would increase their efficiency, though it would 
probably involve a change in the method of their administration. As regards 
the canals on the right bank, all of which are under the Punjab Puhlio Works 
Department, it appears to have been thought liitherto that they can be main- 
tained jD their present state of efficiency, in spite of the withdrawals from the 
nver of the supplies required for the new canal, by the expenditure of a 
moderate sum on their improvement. The mout^ of the canals would be 
mov^ higher up the river ; the head channels would be cleared to the greater 
depth whioh the withdrawal or reduction of the cold weather supply would 
render possible ; the canals would be shortened and straightened, and a greater 
command obtained by cutting, off long loops ; and, above all, a great economy 
in distribution would he secured by the substitution of properly aligned distri- 
butaries lor the present village water-courses. Evidence has been placed 
before us which shows, beyond doubt, that there is great scope for improve- 
ments of this kind on ail the inundation canals in the Punjab ; but no 
definite or comprehensive schemes have yet been considered for such an im- 
provement of the canals on the right bank of the Sutlej as will enable them 
to meet the altered conditions of supply which will result from the opening of 
the Lower Bari Doab Canal. As regards the Bahawalpur Canals, the officers of 
the Irrigalijlon Department had, at the time of our inquiry, no infoimatioh beyond 
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ft map diowing their positiou, and a statement of the total areas said to have 
heen irrigated from them annually since 1871-72* The Buperintdhdent of tho 
State Tna intftins that, since the opening of the Sirhind Canal, the State lias 
increased the capacity of the canals, has developed their irrigating power by 
the construction of branches, has cleared them earlier, and by skilful draining 
of river-side channels has kept them flowing later. He declares that nothing 
that experience and skill can do has heen or will he lacking, hut that no efforts 
can meet the diminution of the Sutlej supply which would result from the con- 
struction of the proposed canal. 

81. Inadequacy of improvevnmte proposed , — No opinion can be formed 
on this point until the whole Bahawalpur system of canals has heen examined 
by an irrigation expert. We understand that an officer has already heen 
deputed for the purpose ; hut, whatever may he the result of his inquiries, wc 
arc of opinion that improvements of tho kind which have been suggested can 
no longer he regarded as adequate, although they may suffice for the immediate 
object of maintaining the irrigating capacity of the canals at its present level 
oven after the opening of the new canal. But it is not enough to prevent retro- 
gression ; an effort should be made to develop to tho utmost the capacity of 
these fine irrigating systems. As far, at any rate, as the Sutlej is concerned, wo 
agree in the opinion expressed by Colonel Grey, the father of both the Firoz- 
pur and the Bahawalpur systems, ** that the days of inundation irrigation have 
passed. The rivers have been or are being tapped to a degree which much 
lowers the value of these works by depriving them of the early and late m atcr 
which is so important to irrigation The method was after all hut a makeshift ; 
it has had its day, and the time has come for arresting the summer floods by 
weirs, and for distributing them scientifically over the country to afford a duty 
of 200 acres to the cusee, instead of the 30 or 40 acres which is tho average oi 
inundation canals.** A similar opinion has heen expressed by Mr. Preston, late 
Chief Engineer, Punjab Irrigation Works, and now Inspector General of 
Irrigation in In^a 

32. Proposed construction of weirs across rioer. The Sutlej Valley canals 
project , — The project for the Lower Bari Doab includes the construction of a 
weir across the Sutlej immediately below tho canal off-take. , There should he 
no engineering difficulty in constructing similar weirs at suitable points lower 
down tho river, and it is probable that one or two additional wtsirs would suffice 
tor the requirements of all existing inundation canals, ou both bauks of the 
nver, which would draw their supplies from feeders taking off above them. 
The cold weather supply in the river will not he available for these canals, 
hut they will get the benefit, even in the cold weather, of all surplus water and 
freshets ; and the construction of weirs will enable them to utilize, to the extent 
of theii requirements, every drop of water in tho river, from the time that the 
supply rises above the requirements of the perennial canals to the time that it 
falls below them. The irrigation season will he lengthened at both ends, and 
the canals will he independent of all fluctuations in tho level of the nver water 
surface throughout the season. We cannot hazard an opinion as to cost of the 
works required, hut we think it not improbable that they would prove directly 
remunerative. As shown in paragraph 29 the present average iirigating capa- 
city of all the existing British inundation canals on the Sutlej may be estimated 
at 680,000 acres ; hut the maximum capacity may be taken at 880,000 acres,>and 
this would almost certainly become the average capacity if the works proposed 
were carried out, so that there would he an increase of 300,000 acres. In 
addition many extensions would he possible into high and dry lands that cannot 
be commanded by the present canals, where high rates would be readily paid 
for the advantages of irrigation. It is also probable that there would be even- 
tually a considerable enhancement of the revenue derived from existing 
irrigation ; an enhancement which would be justified in consideration partly 
of the greater regularity and certainty of the supply, and partly of tho reduction 
which will almost certainly be effected in the cost of silt clearances in the 
Village water-courses — at present a serious tax on the cultivators. But 
even if the new works are not likely to prove directly remunerative as financial 
invesUaentb, wc may fairly set agaiiust any loss that^uy be antieijpated, the 



profits which will be derived from the proposed Lower Bari Boab Canal. If 
the two schei&os are considered together, as they should be, there appears every 
probability that they wiU, as a whole, fulfil the conditions of a productive work. 
The scheme of weirs, or as we may call it, the Sutjej Valley Canals project, 
cannot of course bo carried out in its entirety without tlfe co-operation of the 
Baliawalpur State , but irrigation is so essential to the prosperity of that State 
and its advantages are so keenly appreciated by the people, that there will 
probably be no gi eater difficulty in entering into a satisfactory arrangement 
with the Durbar, than was experienced with the Phulkian States in the case 
of the Sirhind Canal. Wo understand, indeed, that the Durbar has been, ior 
some years, setting aside money for the construction of weirs and the remodel- 
ling of canals ; and we have no doubt that it will be prepared to pay its fair 
sliare of the cost of any works that may be proposed. 

33. Projeota for Lower Ban Doab Canal and Sutlej Valley Canals 
should be j^i'osecuted concurrently — To return to the Low'er Bari Doab Canal. 
We arc impressed with the great protective and jiroductive value of that project, 
but we think that the construction ol this canal must involve, as a necessary 
consequence, the prosecution, not subsequently but concurrently, of the pro- 
posed Sutlej Valley Canal project. If the necessity for the latter project is ad- 
mitted, it is possible, though by no moans coitain, that the altered conditions may 
^•onder it desirable to reconsider the question of the site proposed for the Lower 
Ban Doab Canal head-works, which may, of course, affect the alignment and 
grading of the mam lino. We, therefore, submitted to the Government of 
India, soon after iro loft the province, an ad interim recommendation that 
nothing should be done to commit Government to the site now proposed until 
tlio question had been considered from the new point of view We understand 
that the Local Government has since submitted a report on the subject ; but it 
will probably be unnecessary to come to an immediate decision on the point, 
as in the meanwhile other important proposals have been before us, the 
adoption of which would render it unnecessary to construct any head-works on 
the Sutlej at all, at any rate for some years to come. 

34j. Mr. fFilaon'a objecUons to the present Lower Ban Doab Canal project. 
— The first sug^qstion or rough outline of the proposals to which we refer is 
contained in two Notes — one on the Lower Ban Doab project, and the other on 
‘ fi'uturc IrrigatioA I’olicy in the Pun 3 ab ’ — by the Honourable Mr. J. Wilson, 
C.S I„ Settlement Commissioner of the Punjab, and our colleague on tlie Com- 
mission during its stay in that province. Mr. Wilson objects to the proposed 
Lower Ban Doab project, on the ground that it will not only deprive the desert 
country to the south of any chance of future irrigation on a large scale, but will 
also leave unutilized the surplus waters of the Chenab and Jhelum, which now 
flow uselessly to the sea, and which might be utilized in the irrigation of the 
Lower Ban Doab ; thereby setting free the surplus and cold weather supply 
of the Bias and Sutlej for diversion to the ** untold millions of acres in Baj- 
putana which it is quite feasible to irrigate from the Punjab rivers.” Mr. Wil- 
son’s notes had not been considered by the Punjab Iriigation Officers when 
wc visited that province ; and we were unable then to form any definite opinion 
as to the feasibility or merits of his proposal, which has since been put into 
a more definite form and strongly advocated in a memorandum which has been 
forwarded to us by Colonel S. L. Jacob, C.I.E., B.E., a late Chief Engineer in 
the Punjab, and an officer with very long experience in Punjab irrigation 
works. Colonel Jacob’s memorandum was written in England at a time when 
the water had no opportunity of rot erring to maps and levels; but the question 
IS of such undoubted imiiortancc that we have endeavoured to form an 
opinion ot it m the light ot information on the more salient xioints which has 
been ^sujiplied to us by Air. Field, Officiating Chief Engineer, Irrigation Works, 
Punjab. 

35. Tlicie IS soiiK'tliing vciy attractive in the proposal to divert eastward 
the amjile surplus of such rivers as tlie Indus or the Jhelum, and thus leave 
the waters of the Bias and the Sutlej free for the irrigation of the country on 
the left bank ol the latter Leaving the Indus for the present out of the 
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question, our information points to the conclusion that the cold, weather sur- 
plus of the Jhelum alone will ordinarily he enough, although not more than 
enough, for the rabi irrigation of the area which it has been proposed to com- 
mand by means of a Lower Sari Doab Canal from the Sutlej It also appears 
certain that, qua levels, a canal taking off from the Chenab at or above 
Khanki could command every acre oi the same area. But the proposal is 
open, primd fadCt to two serious obiections. The crest of the Khanki weir on 
the Chenab is 14 feet higher than that of the Jhelum weir at Basul, and, in 
order to deliver Jhelum w'ater into the Chenab at or above Khanki* it would be 
necessary to draw it off several miles above Basul, or even above the town of 
Jhelum itself, and to carry the canal either through or round the Fabhi range 
of lulls. It may well be doubted whether this is practicable at any cost which 
is not virtuallv prohibitive ; and also whether any canal taking off from the 
Chenab below Khanki would command an area sufficiently large for the purpose 
in view. In the second place, it is very doubtful whether the extent and quality 
of the land that could possibly be commanded by any canal taking off from the 
left bank of the Sutlej, are such as would justify the heavy additional expen- 
diture which the adoption of this scheme would involve, as compared with the 
cost of the present Lower Bari Doab scheme. Such a canal would command a 
belt of land m British territory lying between the areas which are at present 
served by the Siriiind Canal and the Fazilka Inundation Canals ; hut the only 
portion of Bajputana which could possibly bo brought under command w'ould 
be the north-west corner of Bikanir. Beyond this the canal would lie entirely 
in the desert land of Bahawalpur, which was formerly traversed by the Ghaggar 
Nullah. This tract is said to be covered with sandhills, and practically unin- 
habited ; and it appears to be as unpromising a Held for the extension of irriga- 
tion as the Sind-Sagar Thai, with the furthor disadvantage that it belongs to 
a Native State, fiorn which Government could not recover as large a share of 
the profits of nrigation as it is able to do when canals are carried into crown 
waste. Moreover, it the canal be ever made, it will be as obligatory to con- 
struct supplementary works lower down the Sutlej, for protecting the interests 
of the inundation canals, as it will bo if a right bank canal is constructed It 
may, therefore, reasonably be doubted whether a left hank canal from the Sutlej 
will ever be constructed, even if the present cold weather supply of the Bias is 
reserved for it; and this doubt must always be borne in mind when considering 
the extra expenditure w’hich will he involved in the adoption pf Mr. Wilson’s 
proposal. 

36. These objections have no doubt great weight, but we cannot at this 
stage regard them as conclusive. Even if the canal on the left bank of the 
Sutlej should never be made, it will be no small advantage if the waters fiom 
the western rivers can he drawn on for the Lower Ban Doab, and the supply 
in the Sutlej reserved for tho existing inundation canals on both banks. 
The objections which have been raised by the owners of the Birozpur canals, 
and by the Bahawalpur State, to the diversion of Sutlej water to the high lands 
of the Doab, would tall to the ground; for existing conditions would not be 
interfered with at all, and it would be unnecessary to consider at present the 
question of additional weirs across the Sutlej for safeguarding the interests of 
the inundation canals. Proposals to this end could be considered at any futuie 
time on their merits, but they would not be rendered obligatory by the alienation 
of any part of the Sutlej supply to lands which have not hitherto been served 
fa}' it. Moreover, some hesitation may well be felt before undertaking such a 
scheme as the present Lower Ban Doab project, which, whatever its merits, will 
have the effect of rendering it impossible for our successors for all time to utilize 
the waters of the Sutlej for extensions of irrigation on its left bank. However 
unpromising such extensions may now appear, a time way oome, in a more or 
less distant future, when the pressure uf population and many other causes fuay 
justify their construction. Important as these considerations are, there is of 
course a limit to the amount of extra expenditure which could be justified. 
There is, however, another argument which will affect the question of cost. 1 1 
it be practicable to divert the waters of the Jhelum into the Chenab above 
Khanki, tliore would be in the Chenab river, so aided from tbe Jhelum 
surplus sufficient to give hharif irrigation and at least one rabi watering for a 
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lars^e and unprotected area in the Sialkot, Oujranwala, and lAhore distriotsi 
and its ]5roductive and protective value would be so great as to iustify an expen- 
diture on the Jhelum diversion which might otherwise appear prohibitive. 

• 

37. In view of these considerations, we addressed h communication to the 
Government of India m December 1902, in which, after pointing out the 
doubts which existed ns to the practicability of Mr. Wilson's proposals, we 
remarki'd that we could not regard tliem as conclusive ; and we recommended 
that no action should bo taken committing Government to the construction of 
the Lower Ban Doab Canal, as already designed, until the whole question had 
been more fully examined ; and especially until some idea could he formed of the 
feasibility and cost of diverting Jhelum water into the Chenab above the Khanki 
weir, which we regard as the crux of the whole problem. We have since heard 
with satisfaction that proposals to the same effect had been independently put 
foiward by the Punjab Government, and that the necessary investigations 
have been started. 

38. We have also recently seen a memorandum by Mr. L. W. Dane, the 
late Resident at Kashmir, and a note by the Kashmir State Engineer, in which 
it is stated that not less than 20,000 million cubic feet of water might, at very 
small cost, be stored in the Wular Lake, and be made available for supplement- 
ing the cold weather supply in the Jhelum. This scheme, which would in 
many ways be advantageous to the State, has an important bearing on the 
present proposals. If it is not feasible to divert the Jlielum into the Chenab 
above Khanki, the supplementary supplies which may be obtained from storage 
in the Wular Lake will be of little advantage to the Punjab. But if such a 
diversion can be made, this supply, which will be equivalent to 2,000 ousecs 
during four months, will be invaluable. It will not only permit a great 
enlargement of the scope of the proposed new canal, but it will also absolutely 
ensure the Chaj, the Ptaehna, and the Lower Ban Doabs against all possibility 
of failure of the raH supply even in the driest years. Ihis important scheme 
will doubtless be carefully examined by the Punjab officers in connection with 
the new proposals, to which it may give an entirely new aspect. Tbe fact that 
the future extensions of irrigation in Bikanir or Bahawalpur may depend on 
tbe construction, of a storage woik in Kashmir, is a signal illustration of the 
width of view fiom which large irrigation projects must now be regarded, and 
of the extent and character ot the investigations which they involve. 

39 To complete our remarks on this subject it may be added that the waters 
of the Indus cannot be utilized to any considerable degree for extensions of irriga- 
tion in tlie Doabs to the east The Indus could not be diverted unto the Jhelum 
at a point much higher than Khushab, except by means of a channel that would 
have to be carried through the Salt Range ; and the command that would be 
obtained Irom Khushab w'ould be insufficient The most piaeticable way of 
supplementing the cold weather supply of the Jhelum above Khushab would 
appear to be by storage in the Wular Lake. It is doubtful whether the diversion 
of Indus water into the Jhelum, at or below Khushab, would ever result in any 
extension of irrigation at all commensurate with the cost ; but tbe question can 
be considered with mucli greater advantage when the scheme for the irrigation 
of tbe Sind Sagar Doab is taken up. It may then be found advisable to make 
escape channels from the canal into the Chenab, which may be utilized when 
necessary for tho diversion of surplus Indus water, to be picked up at a weir 
below the confluence of the Jhelum and Chenab. 

40. Sind Sagar Canal — The Sind Sagar Canal was first contemplated more 
than thjrty years ago, when some preliminary surveys were made for the 
purpose of determining the * feasibility and probable cost of drawing water from 
the Indus opposite Kalabagh, and delivering it into the Sind Sagar Doab — a 
wide expanse of desert in tbe Dera Ismail Khan (now Mianwali) and Muzaffar- 
garh distiicts. The prospects of the scheme were not very favourable, and it has 
remained in abeyance in favour of the more promising schemes which have since 
been completed or proposed. The Famine Commission of 1878-80 stated that it 
had beei^ estimated that If million acres could be irrigated annually by this 



work ; but the late Chief Engineer, Irrigation Works, Punjab, \rho«had recently 
inspected portion of the area to be commanded, informed us that ti ere are large 
tracts of theDoab which will not repay cultivation, owing to the poorness of the 
soil and the prevalence of sandhills. Mr. Ward, of the Punjab Inigation 
Department, has since teen deputed to make a thorough reconnaissance of the 
whole tract, and determine the area that can he brought under cultivation. 
He has recently submitted an interesting and valuable report, of which a copy 
has been supplied to us. Mr. Wat d estimates that over 30 per cent of tlie 
whole area which the canal could command is covered by sandhills ; but in one 
large block of 3,000 square miles on the western side of the tract the sandhills 
cover only 20 per cent, of the area. In this block the soil between the hills is 
generally of a loamy nature and seems to be suited for canal irrigation, although 
it is inferior to the average quality of soil in the tracts watered by the Chenab 
and Jhelum Canals, and, certainly in the sandier paits, cultivation will be 
unprofitable without a good supply of manure. Between this block on the 
west, and the Jhelum and Chenab rivers on the east, there is another large 
block covering 6,000 square miles of what Mr. Ward calls grazing lands.*’ 
Here the sandhills cover, on an average, over 36 per cent, of the surface, but 
only 10 per cent, in one long and narrow strip of 400 square miles. Mr. Ward 
excludes this strip of good land from his first division, only because it lies out* 
side of the compact area w'hich would he irrigated by the canal Withiu this 
large block, if canal water is introduced at all, its obief use would bo to provide 
water for stock and the means of cultivating the narrow strips of good soil 
adjoining the drainage lines It appears that the southern portion of the 
western block, or the Muzafifargarh Thai, could be brouglit under irrigation at 
a comparatively small cost by means of an inundation canal taking oil from 
the Indus near Bhakkar ; and Mr. Ward suggests that such a panal may bo 
made in the first place, as a moans of testing the capacity of the Doab lor irii> 
gation. Such a work would probably be remunerative in itself, as it would be 
in effect an extension of the Muzaffargarh system oi inundation canals ; but it 
would also be of great value as a means of ascertaining the profits that may 
be expected from cultivation in the Thai if irrigation can bo introduced, 
and ot obtaining much useful information on many of the doubtful points 
which will have to be considered before Government commits • itself* to the 
construction of such a work as the Sind Sagar Canal. For "this reason we 
think that, if such an experimental canal can be carried out at a moderate 
cost, it should be undertaken as soon as may be convenient. But we cannot 
recommend that the Sind Sagar Canal itselt should be put in hand, until the 
Lower Ban Doab Canal and its allied works are approaching completion. It is 
certain to be more costly and less remunerative than any other major work 
which has hitherto been constructed in the Punjab ; and, although every 
project for the extension of irrigation into desert tracts, and for the consequent 
increase of the reserve food supplies of the country, is deserving of consideration, 
protection is not urgently required in this tract, which is very sparsely popu- 
lated. Nevertheless we hope that it may be possible to undertake this work a 
few years hence, and so complete the great programme of perennial canals from 
the Punjab rivers which will not only protect the province from famine, but 
also render it the most important granary of India. * 

41. ^xtenHona of existing perennial canals . — We have next to consider the 
possible extensions of existing perennial canals. We have shown, in the preceding 
section of this chapter, how much has been done during the last ten years to 
develop the irrigating capacity of these works ; and we have no doubt that this 
policy of extension will be coutinued without interruption in future, until it 
has reached the utmost practicable limit. This limit will apparently have been 
nearly reached on the Bari Doab Canal, when the works now in progre^ have 
been completed; but some further extensiou may *be possible on the Swat 
Biver Canal. The Sidhnai cannot effectively command a much larger area, 
and further extensions ot irrigation in the Multan district will be effected by 
the proposed lower Bari Doab Canal; while future development of the Lower 
Sohag and Para should be considered in connection with the Sutlej Valley 
scheme. There remain the Western Jumna and Sirhind Canals, which require 
special consideration, because any extensions which can be made op these 
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canals will benefit Robtak and Hissar, whioli, as we have already shown, are> 
the two most insecure districts in the Punjab. 

42. Western Jumna Canal. Curtailment of ooldtVjeather supjply in certain 
ti acta, — It has been shown, in the table in paragraph 17, that while the 
Western Jumna Canal irnijated only 693 villages in 1877-78, its waters supplied 
1,167 villages in 1897-98. There would appear to be little possibility of further 
extension, although thcie is a considerable scope in the Rohtak and Hissar 
districts for the utilization of any water that could be made available. Various 
suggestions have been made for increasing the supply, none of which has, 
however, been carefully worked out, so that we (jan only refer to them in 
general terms. The first of these involves the curtailment of the present 
supply to certain areas of the Karnal and Delhi districts, which ordinarily enjoy a 
favourable rainfall, and in which the spring level is sufficiently near the 
surface to allow of wells being constructed and worked with profit ; and the 
diversion of the water thus economized to tracts which are in more urgent need 
of protection. 

43. Since the canal was re-aligned in 1880, the supply of water to indivi- 
dual villages of these two districts has already been very largely restricted by 
reducing the size of the village outlets, and by lengthening the intervals between 
the turns when the branches are opened in rotation during seasons of short 
supply ; but the restriction has been based upon considerations connected with 
the welfare of the villages themselves, which had suffered from the too profuse 
irrigation of excessive areas. The process, if carried out with judgment, is 
beneficial both to those from whom the water is taken and to those to whom it 
is given ; but indications are not wanting that it has probably approached its 
limit. It 18 now proposed to go further, and to reduce the supply, not, as 
hitherto, on the ground that it is advisable to do so in the inteiestsof the people 
whose supply is to be restricted, but on the ground that the water is more 
urgently needed elsewhere. The specific proposal which was placed before us, 
and which has been supported not only by the Canal Offioois, but by Mr, 
H. C. ITanshawe, late Commissioner of the Delhi Division, and by the Honour- 
able Mr. J. Wilson, Diicctor of Land Settlements and Records, is, following the 
practice already.m force in the upper parts of the Ban Doab Canal, to close 
most of the distributanes on the Delhi Branch from the 16th October for the 
rah* months, opening them again for ten days only in November. This would 
probably release about 300 cusecs during the rabi, which might be utilized to 
irrigate some 45,000 acios elsewhere. It is recognized that the complete 
withdrawal of irrigation during the rabi season may affect the crops injuriously, 
and that it may be necessary to supplement the diminished supply from the 
canal by the construction of wells throughout the area affected. But it is 
proposed to introduce the change only upon those distributaries where the 
spring level is within 16 feet of the surface, and where, therefore, the construc- 
tion of wells IS easy ; and it is urged that the water is more needed, and could 
be used to greater profit, in drier tracts where irrigation is more constantly and 
more urgently required, where there is always less rainfall, and where the 
spring level in wells is not within a workable distance from the ground level. 

44. On the other hand, it must be remembered that the irrigation which it is 
proposed to restrict dates back some sixty years or more, during which period 
canal water has been freely supplied, and that the agricultural economy of the 
villages has gradually adapted it&elf to these conditions. The old wells have fallen 
in ; the bullocks necessary to work them have disappeared ; the density of the 
population has increased, and with it that subdivision of holdings which is one of 
the most effective obstacles to irrigation from wells ; the leading staples have 
changed, and with them the whole course of agricultural practice. The people 
of the tract in question rely largely upon the cultivation of sugarcane, not 
only for the payment of the Government revenue, which can always be reduced, 
but also for their own subsistence ; and if, as some contend, the withdrawal of 
canal water early in November would cause injury to sugarcane, the number of 
wells which would be required to take the place of the canal in the large area 
under cane would undoubtedly be very great. It is urged that it is unlikely 



that tbe people would donstruct them unless Government supplied the 'funds, 
in which case the cost would be prohibitive ; that they would «attempt to 
struggle on without them until their resources had become so seriously crippled 
that the means of oonBtruo|ion would no longer be forthcoming ; and that, even 
if the wells were constructed, the fall in the spring level, which would inevitably 
follow so large a reduction of canal irrigation, would shortly leave them useless. 

45. We fully recognize that the tracts to which it is proposed to transfer 
the water are far more urgently in need of that protection which canal water 
affords, than are those from which it is proposed to withdraw it ; and if it were 
a question of initial distribution, we should unhesitatingly support the proposal. 
But if the withdrawal of the water is to inflict substantial and permanent 
injury upon people who have enjoyed it for two generations, it would clearly 
not be right to withdraw it, merely in order to take it to another tract which 
is more urgently in need of protection. We do not feel that the information at 
our disposal is sufficiently complete to justify us in expressing a flnal opinion on 
the merits of this proposal ; but until it has been examined and recommended 
by the highest revenue authority in the Province and by the Local Government, 
we are unable to assume that any considerable portion of the cold-weather 
supply hitherto assigned to the Delhi Branch can be regarded as available for 
diversion to Hissar. 

46. Supplementary supplies from the Jumna. — A second suggestion which 
has been made is the construction of subsidiary head* works at some suitable 
point on the Jumna, such as Fanipat, from which a supplementary supply 
might be drawn during the khar\f for the extension of irrigation into Itohtak 
and Hissar. The proposal appears never to have been seriously considered, but 
we find that the Jumna dilTers from all the other Punjab rivers in the short 
duration of its flood supply. It is doubtful whether a supplementary supply 
would be available for more than two months in the year, and this would be of 
little use. The present authorized maximum supply in the canal is 6,400 
cusses, and it has been stated that this might be increased to 7,0 JO, but that 
the additional supply of only 600 cusecs would not, as a rule, be available 
before the 15th June or after the 25th September. If, as seenvis probable, the 
mam canal can be made to carry this extra supply, it would Jbe better to take 
it in at the present head of the canal. The possibility of do^ng this deserves 
consideration ; but the cost of, and objections to, a subsidiary head would, as 
compared with the extra supply that could be obtained, be so great that the 
matter is not worth further examination. 

47. Reduction of the Eastern Jumna Canal's share of the supply in the 
river. — A. third suggestion which has been made is the reduction of the Eastern 
Jumna Canal’s share of the cold- weather supply in the Jumna. During the last 
forty or fifty years, the supply has been distributed between the Western and 
Eastern Jumna Canals in the proportion of two to one. If the Eastern Jumna 
share is in excess of requirements, the surplus is passed on to the Agra Canal. 
This arrangement, which has been agreed to by the two Local Governments con- 
cerned, is of such long standing that we hesitate to propose any modification 
of it. Although it may be admitted that the necessity for irrigation in the 
southern districts of the Punjab is greater than in the tracts that might be 
served by any possible extension of the Eastern Jumna Canal, we have found 
that the Agra Canal depends for its cold-weather supply on the surplus not 
only of the Eastern Jumna but also of the Ganges Canal, which is passed 
into it via the Hindun. Recent extensions of the Ganges Canal, such as the 
Patehpur Branch and tiie Mat Branch extensions, will tend to reduce in future 
the surplus which has hitherto been available from this source, and there have 
also been considerable extensions on the Agra Canal itself. We are satisfied 
that under present conditions no reduction of the Eastern Jumna share could be 
made which would be sufficient to permit any considerable extension of the 
branches of the Western Jumna Canal. On the whole, therefore, we are un- 
wilUng to recommend any alteration of the existing time-honoured arrange- 
ment, or to deprive the United Provinces of the incentive to economy in 



distribution which is afforded by the possibility of utilizing mother parts of the 
province tlie water which may be saved. 

48. In paragraph 521 we, however, make a suggestion which if carried 
out would render it possible to divert into the Westfsn Jumna not merely 
a small fraction, hut nearly two-thirds, of the cold-weather supply which 
is now taken into the Eastern Jumna Canal. The suggestion is that the 
Eastern Jumna Canal should be fed from the Ganges, the supply in which 
would be supplemented by water to be drawn from the Sardah river If this 
scheme, which hes many other points to recommend it, could be carried out, the 
canal irrigated area in Eohtak and llissar could be increased by 60,0U0 or 
80,000 acres The value of a project by which such results may be attained 
in these districts, will be very inadequately represented by the direct monetary 
return. 

49. Storage works and puddling of canal channels . — ^Two other suggestions 
may bo noted for increasing the cold-weather supply of the Western Jumna and 
other canals : the construction of storage reservoirs in the lulls ; and the puddling 
of the canal channels and village water-courses The Jumna has never, we 
believe, been examined for sites for storage works ; but the slope in the river bed is so 
great that wo do not think it at all probable that reservoirs of the capacity required 
could bo constructed, except at a prohibitive cost, and there would then be 
great danger of their filling up with boulders and shingle. The question of 
channel puddling appears to us, however, to deserve careful consideration. It is 
well known that only a small percentage of the water entering the head of a canal 
is actually delivered on the fields ; and many estimates have been made of the 
losses in main canals and branches, in distributaries, and in village water-courses. 
We understand that there are several sections of the Western Jumna Canal and 
its branches in which heavy loss by percolation or absorption is known to occur, 
and is evidenced by the height of the spring level and, in some cases, even by 
the pal{)able water-logging of adjacent lands A double benefit would be gained 
if this could be prevented and the water now lost by percolation utilized for 
extensions of irrigation. The objections to channel puddling arc that the process 
is very expensive, that it can only be carried out intermittently during closures, 
and that it is difficult to judge of the utility or effectiveness of such work 
until it has been edrried out on a very extensive scab* Much might, however, 
be done if money and the best professional skill were made available for conclu- 
sive experiments. The first point is to ascertain by repeated observations, care- 
fully devised ad hoc, the actual loss by absorption in a given length of cWinel, 
and the effect on spring levels in the vicinity. Sections in this length should 
then be puddled as opportunity offers, and the observations repeated as each 
section is completed. In this way it will be possible to obtain a quantitative 
idea of the value of puddling, which may justify future expenditure on a 
scale that may at present seem prohibitive, although it would possibly be 
really remunerative. The long closures of the Delhi Branch would render this 
an ideal channel for such purposes ; and we would recommend that the reach in 
which loss by percolation is known to be most serious should be placed under 
observation and subsequently puddled as an experiment. It is indeed possible 
that the next great step to be taken in the development of the canals of 
Northern India, may be in this direction ; and that their efficiency may be very 
large^ increased by reducing the great loss that now occurs by percolation. 

50. Some interesting evidence on this point has been laid before us by 
Mr. Kennedy, Superintending Engineer, Punjab, who has recently returned 
from a tour in we United States, undertaken with the object of inspecting 
the principal irrigation works in the Western States, where it is said that great 
efforts^ are fliade to minimize the loss by percolation in canals and water-courses ; 
many miles of distributary channels being lined by their proprietors either 
with masonry or with a cement plaster, particularly in the case of orchard irriga- 
tion. Mr. Kennedy is of opinion that the lining of channels should begin with 
the water-courses or smaller ^tributaries ; and be has adduced oaloulations, based 
on observations made by him many years ago, to show that a greater saving of 
loss by percolation will be effected by agiven expenffiture if the outlay is incurred 
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on a number of small obannels, than if it were spent in lining sl main oanal. 
The available data are too scan^ to justify any definite concluaon, but it is 
certain that in India the lining of private water-courses would have to be 
undertaken by the State, and that the subsequent maintenance of thousands of 
miles of vill^e ohanhels would bo extremely costly and difficult. On tliia 
account we think that attention should first be directed to those sections of 
Government cliannels in which the loss by percolation is known or believed to be 
most considerable. At the same time we strongly recommend that systematic 
observations be made, on a considerable scale, of the loss by percolation in channels 
of all sizes and classes ; and that, when this has been determined, money should 
be freely allotted for the experimental lining of many of them, for the purpose 
of determining the most effective and economical form of lining, and the saving 
of water that may be effected thereby. Such experiments may be most advan- 
tageously carried out on the Western Jumna and Sirhind Canals, on each of 
which there is a wide field for the utilization of whatever water may be saved. 
There is every reason to believe that on these canals the expenditure would be 
reproductive. 

51. Extenaiom of the Sirhind Canal. — The Sirhind Canal area admits of 

extension in two directions. Distributaries from the British branches might be 
extended info tho long belt of land in the Ludhiana and Firozpur districts, 
between tho present boundary of irrigation and the edge of the Sutlej khadtr ; 
but protection is not urgently required in this tract, and the -supply to these 
branches is not in excess of present requirements A great part of this area 
would be commanded by the canal on the left bank of the Sutlej, referred 
to in paragraph 35, if this is ever constructed. A small portion of the Hissar 
district can be commanded fiom the Native States’ branches, but the distribution 
on these branches, except as between State and State, is not under the control 
of the Punjab Irrigation Department Mr. Parrant, who has been for five years 
the State Engineer in charge of the Patiala Canals, has given evidence to tho 
effect that the Native State’s share of the canal supply, to which it is entitled 
under the terms of tho Canal Agreement, is fully utilized in the rabi, but has 
always been in excess of requirements during the khar\ft except in the famine 
year of lb99 when every drop was used. • 

• 

52. Limits to possible extensions from the TF’estern Jun^na and Sirhind 
Canals into famine districts. — It seems doubtful whether it will, at any rate for 
some years to come, be possible by anv practical measures to increase the area 
under irrigation from the Wosteni Jumna and Siihind Canals in the Bohtak 
and Hissar districts by more than about 60,000 aci cs, which, however valuable, 
will be quite insufficient to afford complete protection against famine In the 
southern parts of these districts the ground rises towards the Bajputana high- 
lands, and cannot be commanded by any Punjab Canal. This high tract in- 
cludes portions of Jind and Patiala teriitoiy to which also there is no hope 
of extending canal irrigation. 

53. Extensions qf inundation canals.^'We have already shown how little 
has been done to extend or develop irrigation on these canals ; and we have also 
had evidence to show how much could be done both by adding new canals 
to existing systems, and by carrying out improvements of the kind indicated in 
paragraph 30, if funds could be more liberally provided for the purpose. 
The present system of distribution is unscientific in the extreme, and wasteful 
both of water and of the labour of the people. The canals were for the most 
part made in the first instance writhout professional advice, and, as we have 
shown, want of funds has prevented any improvement save of the smallest and 
most unsystematic nature. Bcgard must, bou'eve;, be paid to the extension of 
cultivation ; the increase of population ; the rise in the value of agriculturalrpro- 
duoe ; and the fact that the abstraction of a constantly increasing portion ot the 
supply for new canals, perennial and inundation, has made and will continue 
to make it more and more difficult to maintain the early flow which is so 
important to valuable crops such as indigo, and tho late flow which is absolute^ 
essential to rabi cultivation. All these facte impeiativcly call for a systematio 
r^i^odelling of the machinery of distribution, which will result in* economy 



of water, Baying of labour, a more regular and certain supply, inoreased 
protection against flooding, the extension of cultivation and increase of revenue 
by the command of new areas, and the enhancement of revenue on existing 
cultivation which greater security will render possible. If the proposals for a 
Sutlej Valley Canals project are favourably entertained r the Upper and Lower 
Sutlej Inundation Canals would be remodelled in connection with that scheme ; 
but if the scheme is not tahcn up, a great deal can be done to improve them as 
they stand Improvements on the Shahpur Imperial Canals will probably take 
the form of connecting them with the Jhelum Canal system. As regard the 
other inundation canals — the Lower Chenab, the Muzaffargarh, and the Indus- 
all of which take oil from either the Chenab or the Indus, we do not think that 
it will be necessary for many years, if ever, to consider the question of connect- 
ing them with wens across these rivers. The cost and difficulties would be too 
g’*eat and the field for extensions too small. But we are of opinion that the 
efficiency of each of these systems can be immensely improved and extended, at 
a very moderate cost, on the lines indicated in paragraph 30. 

64. New promncial %rrigat%(m works — So far we have been considering 
possible extensions of irrigation works which under present arrangements would 
be classed as Imperial. There is, however, scope in many districts for smaller 
irrigation works, wluoh, whether constructed by the Irrigation fiepartment or 
not, would probably be managed after completion by the District Officer, and 
would ordinarily be undertaken as provincial works. The proposals for works 
of this kind which have come to our notice are not very numerous ; but the 
scantiness of the programme appears to be duo, not to the narrowness of the 
field for such worl^, but rather to the want of funds, and of a suitable and 
clearly-defined policy in financing works for the extension of irrigation. We 
understand that imder the provincial settlement the whole of the direct revenue 
from provincial irrigation works lias been assigned to the province ; that it 
was estimated that this would exceed the cost of maintaimng the works by 
BiS. 45,000 per annum, which would be available for the construction of new 
works ; but that this surplus has not been available for the purpose, owing 
to the demands for jdague and famine expenditure. 

65. One of ihe most important schemes that have been brought to our 
notice is the Hazar Khani branch of the Kabul Biver Canal, which is estimated 
to irrigate ll,0(5o acres of land in the Peshawar district and to fulfil the con- 
ditions of a productive work, i his promising scheme has been held in abeyance 
for the past five or six years solely for want of funds, but we learn that it has 
been sanctioned since our visit to the Pmiiab. Another project is that 
^or a new inundation canal in Dera Ismail Khan, which, it is anticipated, 
would irrigate 84,000 or 54,000 acres, according to the line ultimately 
adopted. Tlie cost of the preliminary surveys was estimated in 1900 at 
Rs. 18,000, which, under present arrangements, would be chargeable to provin- 
cial revenues. The funds could not be provided by the Provincial Government, 
nor by the District Boaid — an alternative which appears to have been consi- 
dered ; and eventually an application was made to ^e Government of India for 
a contribution towards the cost of the survey from Imperial revenues, on the 
ground of the political advantages anticipated from the construction of the 
canal. The application uas negatived, as the Government of India did not 
consider that the political advantages were sufficient to justify a contribution 
from Imperial revenues imder the existing provincial settlement. We were 
informed that an allotment of Rs. 18,000 was subsequently made by the Local 
Government in 1901-02, and that the surveys were to have been earned out 
last cold weather. We refer to this merely as an instance of the difficulty in pre- 
paring extensive programme^ for new provincial irrigation works. It is not 
onl^ that funds cannot be found for the surveys, but there is also little induce- 
ment to undertake surveys when it is realized that funds will not be available 
for the prosecution of the works, however promising they may be. Many oth» 
proposals for small provincial u orks have recentlv been under consideration, 
some of which have been abandoned under the advice of the Irrigation officers, 
while others are in abeyance pending further surveys or inquiries, or foar want 
of funds. Among these may be mentioned the Kala Ca^ to irrigate 10,000 



26 


Aores in the Jhelum district ; an extension at the cost of proyincia^ revenues of 
the Shah Nahr Canal to irrigate about 1,000 acres in the lloshiarpur district ; 
the TJjh River Canal in the Gurdaspur district, the prospects of which appear 
to bo very uncertain ; a canal from the right bank of the Indus at Pihur, which 
would protect about 4(f villages in the Peshawar district, and a new inundation 
canal in the Firozpiir district which would irrigate about 34,000 acres annually. 
The first and last of these works appear to be the most promising. 

66. Jalalpur Canal and necessity for »milar works. — There is one 

other work to be mentioned— the Jalalpur inundation Canal, to take off from 
the right bank of the Jhelum below the canal head-works, and irrigate annually 
18,000 acres in the Pind Dadan tahsil of the Jhelum district. This canal 
was commenced as a famine relief work in 1900, but the value of the work done 
did not amount to Rs. 28,000, against an estimate of Rs. 4,68,468 as the direct 
capital cost of the works, including establishment. It is anticipated that the 
net revenue will yield a return of about three per cent, on the capital cost, and 
we were told that the Local Government bad recommended its completion. 
We have since heard with satisfaction that the Government of India have 
recently made an assignment to the province for its completion as a provincial 
work, to bo included in the Shahpur Provincial Canals* system. I'he completion 
of this work appears to us to be very desirable, not so much on account of the 
expenditure already incuiTed, which is small in proportion to the total cost, but 
because wo think that the construction of small inundation canals of this class 
should be encouraged, even if they will not fulfil all the conditions of a pro- 
ductive work Wo invite attention to the note by the Hon’blc Mr. Wilson on 
the ‘ Irrigation of the River Valleys in the Punjab,’ in which the importance of 
devoting more attention to the maintenance of irrigation is vei*y forcibly insisted 
on. As far as existing Government inundation canals ai*e concerned, we have 
already recommended the adoption of a more active policy of extension and im- 
provement than has been followed in the past We have also shown that the 
policy of extending irrigation from the high level perennial canals into the 
river valleys is now being followed on the Chonab Canal ; and it may be added 
that similar extensions are contemplated from the Jhelum and proposed Lower 
Bari Doab Canals. There are, however, in the river valleys, large areAs which 
cannot receive irrigation from existing inundation canals, or •from any exten- 
sions of the perennial canals. The cultivation of these areas, which has always 
been precarious, has depended mainly on river spills or on small private canals 
assisted by wells ; and there is, no doubt, reason to believe that the opening of 
the perennial canals and the devclopnient of the larger inundation canals hnve 
directly impaired the simple means of irrigation hitherto available. The diffi- 
culties of the owners have also no doubt, in some cases, been increased by the 
colonization of the adjacent waste lands, which has di awn away their tenants 
and their labourers, and reduced the area available for pasture. We think 
that there must be a wide field for the extension of small inundation canals in 
these tracts, which has not hitherto been sufficiently examined, partly owing to 
want of funds and establishment, and pprtly because small works of this kind 
are likely to prove less remunerative than the more important schemes. 
There appears to us to be a strong case for the construction of works of this 
kind, even though, as in the case of the Jalalpur Canal, they may not be 
considered likely to prove directly remunerative. We recommend that money 
and establishment should be provided for them. But we do not think it neces- 
sary, in the absence of any detailed information as to what can be done, to 
support the proposal which has been made that ten lakhs of rupees, or some 
other definite sum, should be devoted to the purpose ; although we have made 
proposals in another chapter which will facilitate the financing of protective 
irrigation works of all kinds. . • 

67. Drainage works in Umballa and Kdrnal districts* — We have now 
dealt with all the proposals that have come before us for the extension of irri- 
gation by means of Government works. Our attention has, however, been 
urgently invited to the problem afforded by the area of closed drainage which 
lies to the west of the watershed between the Jumna and the Sutlej. Here 
the waters brought down by hill-streams from the Himalayas spread themselves 
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in times of( flood over an immense area of fertile soil, subject only to 
suol) control as csn be exercised by the rude bands that the Tillagera construct. 
The crops are wholly dependent on inundation, which fails them in a year 
of drought. But indiscriminate flooding produces 1t;erjrib1e effects upon the 
health of the people, and the grounds for interference are at least as much 
sanitary as famine-protective. We have little doubt that improvement from the 
former point of view is feasible. But the feasibility of any regulated system 
of irrigation seems more than doubtful. The water would be available only in 
years of copious rainfall, and any regulation would almost certainly deprive 
some villages of flood water upon which their crops depend, without giving 
them anything in its place The problem is still further complicated by the 
fact that the flood water flows on into the territory of Native States who have a 
vested interest in it At the same time the position which was put before 
utt of the condition of the villagers is so deplorable that we recommend that 
the survey of the tract be completed, and projects prepared to remedy the 
evil as far as practicable. It seems improbable that the works will ever yield 
interest on their cost. But the Patiala State and the district of Hissar, parts 
of which are peculiarly exposed to famine, and in which it is difficult to find 
suitable relief works, lie within a reasonable distance and would furnish the 
requisite labour on the next occurrence of famine. We hope, however, that 
it may be practicable to do something for the improvement of this tract, without 
waiting for the recurrence of an opportunity for the employment of relief 
labour. 


(e »). — Private irrigation works. 

68. District Irrigation Works^ Firozpnr Canals. — In this section we pro- 
pose to consider first District Irrigation Works, which, although not strictly 
private works, do not belong to Government ; many of them indeed are in 
the nature of private works which have been taken over or financially 
assisted by the District Boards. The most important works of this kind in 
the ihmjab are the Birozpur District Canals to which reference has already 
been nude. In 1874 Colonel L T. n Grey, C.S.l. (now Superintendent of 
the Bahawalpur State), while Deputy Commissioner of Birozpur, succeeded in 
inducing the cultivators on the left bank of the Sutlej to combine in the 
construction of ten inundation canals, without any pecuniary help from Gov- 
ernment ; and later, in 1883-84, while Commissioner of the Hissar Division, 
he had three canals constructed in the same manner in the Bazilka tahsil. 
The total length of these canals is about 600 miles, and the area irrigated 
annually averages about 160,000 acres, but amounted to 260,000 acres in 
1900-01. The canals were originally excavated by labour supplied by the 
owners interested ; and the burden of keeping them in repair and clear of silt 
is laid on the cultivator, who contributes either his personal labour or a money 
payment in proportion to the area he iirigates ; a small additional cess, of about 
4 annas per acre, being levied to cover the cost of establishment or of any 
masonry woiks requiring skilled labour. The Firozpur District Board has 
granted liberal loans to the Canal Fund, without interest, when required for 
purposes of extension ; but the canals arc under the control of the Deputy 
Commission* ‘r, and are practically administered by llai Bahadur Maya Dass, 
Extra Assistant Commissioner, who has managed them with great ability for 
nineteen years. The system appears to be both popular and economical, while 
it IS of value in affording to some extent an instance of local self-government. 
It 18 , however, admitted by Colonel Grey himself, and by others who appre- 
ciate the system, that it would be impossible to repeat in the present day the 
methods by which canals were constructed 30 years ago. Even in Firozpur it 
is doubtful whether the present system c^n be continued indefinitely, thoc^h we 
hope that it will not be interfered with as long as it is efficiently worked. 

69. Ourgaon It'rigation W orks — The next district works to he referred to 
are the hands and tanks in the Gurgaon district, in a tract covered by offdioots 
from the Aravalli hills. The primary object of these works is the protection of 
cultivated areas from floods, althougn the water held up is used to a somewhat 
limited extent for irrigation, while the saturated soil above the bands is soym 
with rabi crops. The action of the bands in raising the level and maintaining 
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the supply of water in tho wells below tliom is also of considerable value. 
But the works can scarcely be held to possess much protective value against 
drought, since, when tho rains fail, tho amount of water retained is very greatly 
diminished. Such quan^ty as is then available is, however, of special value, 
more particularly owing ro its action on the adjoining Avells> Much remains 
to be done, partly in the shape of now works of a similar nature, but perhaps 
stiU more in the shape of improvements to existing works, in order to render 
the protection afforded by them more certain and complete ; and especially in 
order to allow by means of sluices and regulators more of tho water held up 
to be utilized for direct irrigation. The Gnrgaon dams were originally under 
the Public Works Department, but they were transferred to the manage- 
ment of the district authorities at the last settlement. The works fell for a 
time into grievous disrepair Of late years, however, much has been done to 
restore them ; although, as usual in the case of management by local bodies, 
owing to the necessary funds not bemg available, it has been found impossible 
to carry out improvements and extensions which, in some cases at least, would 
have proved directly profitable. The management, which is in the hands of 
tho Deputy Commissioner assisted by the Distiict Engineer, seems at present 
to be exceraingly efficient. But its efficacy depends on personal considerations ; 
and some day or other it will almost certainly become advisable to place the 
works once more under the control of the Irrigation Department We consider 
that this change should be made at once and without hesitation, if ever there 
is reason to believe that the present efficient management will no longer be 
maintained ; lest neglect should result in injury which it will be difficult and 
costly to repair But, whatever the agency that may be employed, we agree 
with the opinion, expressed by the late Commissioner of the Delhi Division, 
that it is impossible that much can be done by District Funds for works of this 
class ; and that lands for all the new works that may be proposed should be 
found by Government, a certain number of w'orks being reserved in the rolief 
work programmes for execution in times of famine. 

60. Other JDtatrtct ImgaHon iVorhs — Other cases of District Irrigation 
Works liave come to our notice. The Karnal District Board has constructed 
the Sarusti Canal, which may itself prove a profitable work ; but \i, is one 
which for many reasons a District Board should not have been called on* to take 
up. Tho Montgomery District Board is responsible for the u^ikeop of district 
canals wliich it is unable to maintain in a state of efficiency*; and in other 
districts, money has been Inttered away on immature schemes, which have had 
to be abandoned as soon as it was realized that they would involve a greater 
risk or greater expenditure than the Boards could projierly incur. 

61. Cotmechoti of District Boards with irrigation loorhs . — We do not 
consider it generally desirable that District Boards in the Punjab should under- 
take tho construction of revenue-earning irrigation works. They can seldom 
undertake these works in the hope of maKing them remunerative, because the 
land revenue that depends on or may be created by them is not a district asset. 
This is a difficulty which has been brought prominently to our notice m connec- 
tion with tho district expenditure on the Gurgaon hands. District Boards 
do not undertake works of this kind in other provinces ; and, in the few cdses in 
which they have done so in tho Punjab, the real reason appears to have been 
that an energetic Deputy Commissioner had desired to carry out irrigation 
works for which there would bo some difficulty in obtaining money from 
Imperial or Provincial funds. The works have been financed by the District 
Board, but are really managed by the Deputy Commissioner and the District 
Engineer, or, as in the case of the Firozpur Canals, the Supermtendent of Irriga- 
tion. We think it would be better if new works of this class were sanctioned 
as minor works. Provincial or Imperial, as the case -may be. This wdhld pot 
necessarily affect the management of the works when completed, as there are 
several instances ot important minor works remaining under the management 
of the Deputy Commissioner. The Firozpur Canals cannot be regarded as an 
instance of successful district irrigation work ; for, as already shown, they are 
not district works at all, but works, made by a combination of private individuals, 
which have received some financial assistance from the District Board, and over 
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tlie iiiaiiagcip.out of which the l^eputy Oommissionoi* exei'cises ex-offioio certain 

E owers of control. We have hoard of other oases in which combinations of 
indowners to carry out irrigation or agricultural works liayo receiTed 
financial assistance or encouragement from the District Board. We have no 
objection to urge against such a practice, which may offbn be very commend' 
able so long as vested interests are not allowed to grow up to cause future 
embarrassment to Government But there is a great difference between occa- 
sional grants-in-aid to local associations which involve no further liabilities, and 
the raising of district loans for the construction of irrigation works to be 
worked as commercial undertakings. 

tj2. Prtv ate irrigation works. Inundation Canals. — Private irrigation 
works in the Punjab other than wells may be divided into two classes' private 
i-iundation canals, such as are still to be found in the valleys of the groat rivers ; 
and private works for the utilization and distribution of hUl-stroams Works 
of the former class have generally been constructed in the first instance by 
wealthy and influential riverain landowners, who may have received a grant of 
land from Government on the understanding that a canal would bo made. 
Where the landowner has acted fairly and gcnc'rously by his tenants, and where 
there were no engineering difficulties to be encountered, these canals have for a 
time worked satisfactorily. Under such conditions, wo recognize that there may be 
distinct advantages in their control by their owners , and that the cultivators may 
prefer the easier or more clastic regime of one of their own nationality, to the 
more rigid rules of the British Government. But it has been found that the 
system lacks continuity : on the death of th(‘ original owner his property may 
become sub-divided ; there is then divided control winch is often further weak- 
ened by family quarrels ; the land may change hands ; new owners may act 
tyrannically towards the tenants ; and frequent changes in the course of the river 
may necessitate the reconstruction of parts of the works Sooner or later Gov- 
ernment is asked to take over the work, and it eventually becomes absorbed in one 
of the Government systems The only important private inundation canals 
which arc now working effectively, am those in the Shahpur district, several of 
which arc at present satisfiictorily managed by their owners. We consider that 
Government sjiould not offer any obstruction to the construction of inundation 
canals by private landowners in their own lands, and under suitable conditions, 
the main object of which would be to prevent the growth of vested interests 
which might seriously hamper the introduction by Government of a more ex- 
tensive and efficient sehemc of irrigation Exjicrience, however, shows that 
sooner or later Goveinmcnt will have to assume charge of such works; and wo 
think that it will generally be better to undertake tbcm as Government works 
from the beginning, on as extensive a scale as may bo practicable, and as part 
of a well-considered scheme. 

63 Private irrigation works tn hill districts . — The case of private irriga- 
tion works in the montane and sub-montaiie districts, lor the utilization of hill- 
streams, is very different, 'llie maintenance of these works and the proper 
distribution of the supply is a much simpler question than on inundation 
canals, and the people have been thoroughly accustomed during many genera- 
tions to their management. We have had interesting evidence regarding works 
of this class in the Peshawar and Dora Ismail Khan districts. The people are 
themselves very willing, and even eager, to improve and extend those works, 
and to take loans from Government lor the purpose. Their collective protective 
value is considerable ; and wo think that Government should bo prepared not 
only to assist with fakavt advances, but also to give liberal grants-in-aid 
towards any imiirovemcnt which will have the effect of increasing the pro- 
tected and revenue-pay lug^ area, or to guaiantoe the owners for a longterm 
against an enhancement of ’assessment Departmental advice and assistance may 
also be required, when a work of more than ordinary importance is proposed, 
and should bo freely given. But it should nei cr be contemplated to bring these 
works under departmental management. They arc essentially private works 
which the people can manage themselves under their simple system of self- 
government, any disputes or difficulties that may arise being referred to the 
Civil officers. In order that such disputes may be dealt with satisfactorily. 
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rights in should be as oarefully recorded at settlement as rights in 

land. We have been told of ^ one frontier district which lias roome under 
tegular settlement, in which it is ^id that no such record exists The 
works which appear to most required arc long low dams across the beds of 
the streams as they dobeuch from the hills, so as to form, rot storage reservoirs, 
but distributary basins by which the flood waters can be diawn off into a 
radiating system of distributaries There is apparently scope for small works of 
the same kind in the TJmballa, Hoshiarpur, Jhelum, and Gujerat districts 

64. Area irrigated by private irrigation works other than wells . — ^The 
collective importance of private irrigation works, other tlian wells, is indicated 
by the fact that during the famine year of 1899-1900 they irrigated 989,000 
acres, or nearly 9 per cent, of the total area of irrigation in the province from 
all sources, including wells We liave not found it possible to distribute this 
area correctly between the various classes of works, but the following distribu- 
tion is approximately correct . — 

Acics 

District Iriigation woiks • • • 116^000 

Inundation canals . • 90^000 

Ilill Btieams, jhils^ etc ... 78^/jOO 

In the three districts, Kangra, Peshawar, and Bannu, 486,000 acres were 
irrigated by private canals. 

65 Royalty aiul legislatwn — We think that it is in principle inexpe- 
dient to levy royalty on water in any tract in which the staiile crojis arc insecure 
in the absence of irrigation ; and that, if such a charge is f bought advisable in 
order to keep alive the right of Government in its water, the rate should be 
nominal It is obviously to the advantage of Government and the people to 
have the water utihzed for jirotoctive jiurposes In th<‘ Pun]ab wo under- 
stand that no charge is made except m the Shahpur and Pirozpur districts, and 
that in both of these districts the charge is a nominal one oi a low annas i>er acre. 
We may add that the construction, extension, and management of private 
canals is attended with many difl&cultics which can only be satisfactoiily removed 
by legislation. We will not refer to them more particularly, as lye under- 
stand that a Minor Canals Bill, which has been devised to meet “all the lequire- 
ments of the case, is now under the consideration of the LoearGovernment 

66. Wells — In the first section of this chapter (paragraph 3) we have 
divided the province into three distinct traists ; the impoitance of wcll-iiriga- 
tion in the agricultural economy of each tract during the famine year of 
1899-1900 is shown below : — 
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The figures in Tract A do not include the Simla and Kangra districts, 
in which there is no weL'-imgation. In the three lull districts in this tract, 
Kohat, Bannu, and Hazara, the well-irrigation is also inoensidorablc, amount- 
ing to little over 3 per cent, of the total irrigated area ; and if those are 
excluded, the percentage for the remaining districts, Ilawalpindi, Hosliiarpur, 
Sialkot, and Jullundur, is 94. In the last two districts there is practically no 
irrigation except from wells. The figures for Tract B are afl:ected by the 
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reoont extensioiis of irrigation from the Gheuah Canal into the Jhang Bar, If 
this distriotc be exoladed» the percentage for Tract B becomes 41. ^ ^ In 
Muzalfargarh only 14 per cent of the irrigated area is by wells Well-irrig^ 
tioa is general throughout '^aot 0. In Jhelum practically the whole, in 
Umballa 77 per cent , and in Hissar only *4 per cenfT of the irrigated area is 
under weUs. In Peshawar and Firozpur the percentages are 18 and 22, 
respectively. In all other districts from one quarter to three quarters of the 
irrigation is from wells. 

67. Brogresa in teeli construction during the past ten years . — The following 
statement shows the progress made in the construction of wells during the last 
decade : — 
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Substantial progress has been made in the construction of masonry wells. 
Their number has increased from 219,940 in 1889-90 to 274,851 in 1899*1900, 
or at the average rate of 6,491 per annum Temporary or unstcined wells have 
also increased from 42,660 to 73,859 ; but almost the whole of the increase of 
31,199 in wells of tliis class occurred during the famine year of 1899-1900, the 
last year ot the decade. The area imgated from wells varies from three million 
acres in years of good winter rainfall to over four million in dry years. The 
four districts of Sialkot, Jullundur, Amritsar, and Gujranwala, account for 
nearly one-third of the whole area. Comparing the two diy years of 1889-90 
and 1899-1900, it is remarkable to find that in spite of an increase of 25 per 
cent in the number of masonry wells, and of the large increase in temporary 
wells, tiie well-irrigated area has only risen from 3,959,427 to 4,154,598 acres 
or by 5 per oent. This is due to the fact that in the eleven districts noted on 
the next page there has been an actual decrease of 14*0 per cent, in the total 
well-irrigated area, although there has been an increase of 22*0 per cent, in the 
number of masonry wells. If these eleven districts, only two of which (Jhelum 
and Oujerat) can be r^arded as inadequately protected against famine, be 
excluded from consideration, we find l^t in the remaining districts of the 
province there has been an increase of 30,574 or 27*9 per ^nt. in the 
number of masonry wells, and of 513,538 acres or 30*5 per oent. in the well- 
irrighted area, so that the extension of the latter has been more than propor- 
tional to the increase in the foimer. The greatest increase has been inHoshiar* 
pur where masonry wells have increased by 57 per cent., temporary wells by 
109 per cent., and the area irrigated has been doubled. It is satisfactoiy to 
note that the area irrigated by wells of all kinds in the six plains districts of the 
Delhi Division— the most insecure portion of the province->during the famine 
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year of 1890>1900, diowed an increase of 67 per cent, over the area of the 
previous dry year. This increase is due to an increase of 9,652 *or 35*9 per 
cent, in the number of masonry wells, and to an increase of 23,184 or 358 per 
cent, in the number of temporary wells. Hissar shares in the increase, showing 
993 masonry wells at tbb end of the decade against 664 at the beginning ; but 
there is not much scope for the construction of wells in this district, as the 
water is too far below the surface to make well-irrigation profitable. 

68. Temporary wells, — Temporary or unsteined wells, though numerous in 
certain districts, appear to play an insignificant part in the general protection 
of the province. They are said to irrigate on an average not more than one 
acre a piece, or little more than one per cent, of the whole well area in an 
ordinary year, and two per cent, in a. dry year. The only districts in which 
they are at all numerous are Gurgaon, Umballa, Hoshiarpur, Multan, and 
Gurdaspur, which between them account for 45,000 or 60 per cent of the total 
number in use in 1899-1900. The number of temporary wells increases in a 
year of drought, when they are dug and used for one or two seasons, but 
many of them are subsequently abandoned when years of normal rainfall occur. 
Thus it is found that there were 42,660 wells of this class in the year 1889-90 ; 
during the succeeding wet years the number gradually decreased to 29,478 
in 1894-95 , and in the following dry years it gradually rose again to 42,357 
in 1898-99, which was increased in the following or famine year to 73,859. 

69. DistHcta in wMch the well-irrigated area has not mcr eased. -—The 
eleven districts in which an increase in the number of wells has been accom- 
panied by an actual decrease in the well-irrigated area are given below ; — 
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All these eleven districts are traversed or bounded by one or more of the 
four rivers, the Indus, the Jhelum, the Ghenab, and the Kavi ; and it has been 
suggested that the decrease in the well area in many, if not in all, is attributable 
to the low state of the rivers, or to the absence of heavy spills, which not only 
reduced the spring level in the vicinity of the wells, but also rendered necessary a 
larger number of waterings, owing to the comparatively dry condition of the soil. 
This explanation is probably correct ; but in the absence of separate statistics 
regarding the wells affected by floods, it is impossible to form any reliable 
conclusions on the question. It appears to us improbable that, as has also been 
suggested, the greater quantities of water which have been abstracted from the 
Ravi and Ghenab, during the last few years, by the Bari Doab and Ghenab 
Canals, can have contributed appreciably to this effect. I'he local officers con- 
sider that the great decrease in the well-irrigated area in Gujranwala aMd Jhang 
is attributable as much to the effect of colonizing operations in the Ghenab *area 
in attracting labourers from the riverain lan£, as to diminution in the floods. 
It is not eacy to say to what extent each cause has contributed to the decrease 
With the x^um of the usual high floods in the rivers and of labourers to the 
riverain tracts, — of which there are already signs, — conditions may soon change 
for the better ; but the fact that the well cultivation in the valleys is so much 



affeoted by tiie fluctuations to which the rirer supply is liable, exnphasiaes the 
necessity, to*" which we hare already referred, of improving the means of irriga- 
tion in these tracts. 

<» 

70. Extennon of well-irrigation . — In Chapter V o^this report the general 
considerations affecting the problem of protection by well-irrigation have been 
stated, and we have now to consider their application to the Punjab. We do 
not regard the extension of well-irrigation of urgent importance as a direct 
protection against famine in this province. But there are not inconsiderable 
areas in which the need for further protection exists , and, since everything that 
conduces to the general prospcriiy of the cultivator, and enhances the value of 
his crops in ordinary years, renders lym better able to bear the pinch of scarcity 
and less likely to be driven to Government for relief in time of famine, all aid 
that can legitimately be given to the extension of wells should undoubtedly be 
givmi, even at some cost to Government. But, except in cases wliich we shall 
presently specify, we doubt whether the need for protection by wells is so great 
in any part of the province as to justify its provision at any considerable sacri- 
fice of the public revenues '1 he general question of the form in which assist- 
ance or encouragement should be given in the construction of wells is also 
discussed in Chapter V. Here wc shall merely endeavour to indicate what 
appear to us to be the actual requirements of the province with regard to 
their extension. 

71. Wells in tracts A and B . — For the well-irrigating districts in Tract A 
we do not think that any special measures ai’e required. The profits of well 
cultivation in these districts have hitherto formed a sufficient inducement to 
landowners to construct wells ; and the rate of recent prepress indicates that 
private enterprise requires little assistance in the matter from the State, beyond 
that which is afforded by the rules for land improvement loans. Where exten- 
sion is hampered, as in the Jullundur district, by the smallness or scattered 
cliaracter of the holdings, something migbt perhaps be done to facilitate the 
combinations of small owners or the exchange of plots of land ; but wo can only 
call attention to the subject, without making any definite suggestions New 
wells can also bo constructed with advantage in those parts of Tract B in which 
the cultivation depends entirely on river spills, and wliich cannot be com- 
manded by existing or proposed inmidation canals. Experience shows that 
cultivators will Pot take to well cultivation even when the spring level is within 
15 feet of the surface, if they can get inundation canals, on which the 
profits of cultivation arc much higher. But it is of great importance that the 
rabi crops on inundation canals should be protected by supplementary wells 
against failure of the late supply or of the cold weather rains. We understand 
that in the new colonies on the Sidhnai and Lower Sohag and Para Canals 
it was a condition of entry that a certain number of these wells should be made 
in each village, but that the obligation has been very imperfectly fulfilled. 
A similar condition would appear advisable whenever extensions of inundation 
canals arc made ; and the construction of supplementary wells should be en- 
couraged in all tracts at present irrigated by such canals in which they arc not 
at jiresent up to the level of requirements. 

72. Wells in Tract C . — The poh<^ to be adopted in the insecure Tract C will 
vary very much in different parts. There are some districts or portions of 
districts in this tract which are now fully protected against famine, and the 
geneinl conditions in which are similar to those in Tract A. In such areas no 
specM measures are required. There are other areas, as in part of the fiissar 
Strict, where the depth of the spring level below ground surface is so great tiiat 
there is little likelihood of wells ever being wo»ed, even if constructed at a 
proMbitite cost at the expense of GKivemment. There are some districts in 
which it is proposed to encourage or enforce the gradual substitution of well for 
canal indgatiou, owing to the rise in the spring level which has resulted from 
tile latter. In whatever manner such a policy may be carried out, we thinlc that 
it will be facilitated, with groat benefit to the Government, the people, and tito 
oountiy, if liberal assistance is afforded in the construction of such new wdls as 
may be neoessaiy, even should this involve some final expenditure or loss of reve- 
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nue. An extension of well cultivation is very desirable in the two insecure 
districts of Gujorat and Jhelum. It is understood that in portion^of the form«r 
district the spring level is so deep ihat, as in the ITissar district, wells could not 
he used for irrigation oven in a famine year But wo observe that 465 temporary 
wells vreee made in tlift? district in 1899-1900, and if these wore of any use the 
owners might be assisted to make them permanent There was an increase of 
nearly 15 per cent, in the number of permanent wells in this district during the 
decade, and further extensions may bo possible, if actively encouraged. Similar 
encouragement may be recommended in the Jhelum district in which wells arc 
practically the only existing means of irrigation, and in which the cultivation 
appears to be very insecure. Some wells in Piiid Dadan Khan are said to ho 
brackish, but it may be possible to tap swQpt water at a lower level. We have 
already referred to the immense number of temporary wells made in the Umballa 
district, and in other districts of the Delhi Division, during the late famine ; and 
there appears to bo room for a considerable increase m the number of permanent 
wells in these districts Finally, wo consider that in districts which are noto- 
riously insecure, such as Gurgaon, Rolitak, and Dellii, Government should be 
prepared to give substantial ginnts-in-aid towards the construction of wells in 
places where the sjiring level is not too deep for them to be ivorked with some 
small margin of profit, but where the margin is so small, and the difficulties or 
cost of construction so great, that private enterprise cannot be expected to come 
forward without such assistant'c. Wo understand tliat the water-supply of many 
wells in Hissar is precarious owing to the faijt that the wells rest on an impoiwious 
stratum of liard clay, but that when this has been pierced an unfailing supply 
is reached When this stratum is tluck the villagers are unable to got through 
it with their simple appliances, and expert assistance might bo usefully afforded 
in making borings. As a general i ulc, however, the construction of wells in the 
Punjab appears to be a simple matter, winch the people am quite able to carry 
out without professional assistance. 

73. Character of the cultivators to he considered. — We make these recom- 
mendations subject to the general condition that, before Government assistance 
is gii'on in the construction of private iirigation works, regard must be paid to 
the character or class of the cultivator ; to tho facilities that have been held out 
to him in the past , and to the question whether any incrcaso,in those facilities 
will matenally stimulate the construction of such works The success of well 
cultivation, in tracts whore the profits must m any case be shiall, depends so 
much on good husbandly or the capacity and industry of the cultivator, that this 
must always be a determining factor when State aid is proposed for private pro- 
tective works. 

(»). — Famine works and programmes 

74. Melief works executed durintf famines of 1897 and 1899 — The Famine 
Commission of 1898 reported that out of 19^ lakhs spent on relief works in the 
Punjab during tho famine of 1896-97, over 11 lakhs were spent on irrigation 
works, 6 lakhs on village tanks and other miscellaneous w'orks of very small 
protective value, and nearly 2^ lakhs on the construction of roads and collection 
of kankar for metalling. The actual value of the work done on irrigation 
works, which has been debited to the works concerned, w^as estimated at 

4,41,029. The principal of these works were the Gliaggar Canals, which 
have been completed ; and the excavation of a portion of the main line of the 
Jhelum Canal, which was taken up in advance of the regular commencement 
of that work. All other irrigation n'orks on which relief labour was employed 
wore also completed. During the famine of 1899-1900 relief operations were on 
a considerable scale only in the Jhelum, Lahore, Gurgaon, Ilohtak, and Hissar 
districts, and there was not the same scojie for the employment of labour on 
irrigation works. The distribution of expenditure -was as below : — • 

Bs • 

Irrigation trorks ... • • • . 6,96,605 

YillagO tanka • . , • .... 27,51,889 

Boada and eollecijon of metalling • • 4,42,279 

Earthwork on railways • . • 1.85,582 

Misoellanaous trorkn . • • • • • 46,176 

Totai . . 4Ds81,121 

A 
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The Jalalpiir Inundation Canal was oommenoed in the Jhelum district, and 
gave employment to relief labourers from February to August 1900, when the 
works were closed. We have recommended (paragraph 53) that this canal 
be completed as a protective work. In the Lahore ^triot, a small inunction 
canal taking off from the right bank of the Ravi was carried out by the District 
Board, and Rs. 20,000 were spent on excavation. The channel was oomplet^ 
and the canal Was opened on the 29th July 1900, but a record flood occurred in 
the Ravi in the following month which eroded the right bank and outflanked 
the regulator The work had not been properly designed, and will have to bo 
entirely reconstructed if it is to have any protective value. The District Board 
are unable to risk more money on it, but the whole tract concerned should be 
properly surveyed by the Irrigation Department ; and, if a supply can be assured 
to a properly aligned canal, it shoffld be undertaken as a provincial work, or 
held in reserve for execution on the next occurrence of famine in this unpro- 
tected part of the Lahore district. An attempt was made to draft labour from 
the Bissar district to the Jhelum Canal works, over 200 miles distant. The 
difficulties must have been great in any case, but the outbreak of cholera on the 
works deprived the experiment of all chance of success. In the Hissar district 
itself the only irrigation work that could be proposed was a by wash channel near 
the head-works of the Ghaggar Canals (a work of very small protective value), 
and an irrigation out from the Qhaggar which has since been completed. ^ In 
this and the Bohtak district — the only districts in which relief operations 
were required on a large scale— the main form of work was the excavation, 
in drainage linos, of large tanks intended to hold water for cattle, though a 
certain amount of lift irrigation would be possible in the event of their fllliug. 
These tanks were of great size, with a capacity of about ten million cubic feet, 
and were designed to give employment for 6,000 labourers, though in some cases 
as many as 12,000 were employed. It is generally admitted that, as regards 
discipline and management of relief labour, there is no better form of work than 
this, but the utility of the tanks is very doubtful. The Chief Engineer has 
stated that before any site was finally selected six or eight trial pits from 18 to 
20 feet deep were made, so as to determine the depth to which the tank should 
be excavated and to make sure of the water-holding conditions of the soil ; but it 
is said tliat none of these tanks were holding water after the rains of 1901. They 
may possibly be more retentive in time as they become puddled with the silt 
that may bo brought in during seasons of heavy rainfall, or by periodical fillings 
from the canals when these are possible. Some of the tanks were not com- 
pleted, but it is of course unnecessary to complete them ; works of this kind 
can bo left unfinished at any stage of progress when it is no longer necei^ry to 
employ labour. In the Gurgaon district relief labour was employed mainly on 
raising and repairing some of the embankments referred to in paragraph 69, 
and on the earthwork of the proposed Delhi -Agra Chord Railway. 

76. Provincial j^rogrammea of relief works. The three aouth-eaatem 
districts . — We have examined the Punjab revised Programme of Relief Works 
for 1900-01 — a bulky volume containing detailed programmes for 18 districts ; 
tliat is, for all the districts of the province excepting Peshawar, Kohat, Simla, 
Sialkot, Jullundur, Ludhiana, Shahpur, Jhang, Multan, Dera Ghazi Khan, and 
Muzaffargarh. The following details will give an idea of the present character 
of the programme for the three districts in which relief is most likely to bo 
required ; — 
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Amftng public works is included the silt clearance of canal distributees, 
on which employment is to be found for 400 people for six months. This is an 
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impossible form of relief work, and we do not know why it was enteited in the 
programme. Silt clearances oan only bo carried out when water Is not running 
in the channels, or during intervals of 15 or 20 days at the utmost. Two other 
usc^ canal works are proposed, but they would only employ 216 people for the 
period assumed. The •remaining fire public works are road works. The largo 
tanks are of the type already referred to, and some of them were begun during 
the late famine About six hare been provided in each tahsil, and they would 
be under the management of the Public Works Department, forming the 
backbone of the relief system of the district. The village works are m all 
oases the enlargement of village' tanks. Sixteen of the public works in the 
Bohtak district are road works, and three of them are useful canal drainage 
works, on which over 2,000 relief labourers jjan be very usefully employed during 
six months. The two remaining works are of a petty character. The laige 
tanks and viUage works are of the same kind as in the Hissar district The 20 
public works in the Gurgaon district comprise 12 road works and 8 works on 
bands. The latter will employ 12,660 people for six months, and, as we have 
already shown, are very useful protective works, however little reliance can be 
placed on them in a year of drought. Many more works of the same kind are 
being estimated for, and will no doubt be entered in due course in the pro- 
gramme. If carefully designed, these works will be of great value to the 
district. The large tanks and village works resemble those in Hissar and 
Rohtak. 

76. Frogramnies in other dMtricta — The programmes of public works in all 
other districts consist almost entirely of road works, including collection of 
metal , and the village works arc invariably the construction or enlargement 
of tanks, exiiopt in Bannu, whore a few potty bands across torrents are proposed. 
The Karnal district programme includes eight large tanks of the Uissar type, 
three of which wore commenced in the last famine. This is the only district, 
besides the three which have just been considered, in M'hich works of this kind 
have been proposed The programmes for the Kamal, Umballa, Pirozpur, and 
Lahore districts, include many drainage or canal improvement works under the 
Irrigation Department The Pirozpur jirogrammo consists entirely of useful 
works, as, in addition to the works under tlic Irrigation Dojiartmcnt, ^there is a 
new district canal, which will have a great protective value, and the earthwork 
for the Ludhiana-Pirozpur Railway , but this district is "not very liable to 
famine. In the Jhcluni programme provision has been made •for the proposed 
Kala Canal which will apparently bo a useful protective work, but it has not 
yet boon estimated for in detail. The Gurdas])ur programme provides for the 
Ujh Canal, a project of very doubtful value, and the district is practically 
secure against famine. With these exceptions the pri^rammes include no 
works which will be of any service as protection against famine, however useful 
some of them may bo in other respects. The only districts in which there is any 
largo field for the extension of protective works are those in the rainless tract ; 
and as has already been explained those districts are not liable to famine, and 
are all excluded from the programme, with the exception of Dera Ismail Khan, 
though our evidence shows that in tliat district also relief works are not likely 
to be required. There is a wide field for extension of irrigation, but this is desir- 
able for political reasons, and for the development of the district, rather than as 

a means of preventing famine. 

* 

77. Frogramniea not complete . — These programmes cannot be regarded 
as complete. Both public and village works have boon entered in consider- 
able numbers, but the detailed plans and estimates which arc necessary 
before the former can bo undertaken, and the local examinatiun wliich is essen- 
tial if there is to be any security that the labour expended in the latter will not 
be wasted, are still in progress. There appeared to be some conflict of evi4ence 
as to the time necessary for the completion of these processes with the 
ordinary staff ; but it appears that an additional staff costing about Rs. 700 
a month would be required in each district to complete the work in some 
eighteen months or two years ; and we think that some such staff riiould be 
appointed, at any rate in es^h district that can be considered at all liable to 
severe famine. It seems certain that village works will in future famines 

* r % 
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occupy a more important place in the scheme of famiue relief than they have 
done in the past ; and we tmnk that the special staff should make such an 
examination of any tinot Avhich is liable to famine as will enable it not only to 
record all suitable sites for village tanks, but also to make suggestions for other 
kinds of works which may be of benefit to the community, jiuch as the construction 
of field embankments. We are not sure that no other form of village work is 
possible than the enlargement of tanks, though, as we have pointed out, this is 
the only form which is contemplated in the prograiumos. Whatever further 
pre]^ations, in the shaxic of levelling and ostimaimg, may be necessary before 
the projects arc finally ready for inclusion in the programme, might be confined 
to a number of works sufficient to satisfy the probable requirements of the next 
famine ; but the oxiportunity of making a complete though cursory survey should 
not bo lost, and the work will not Be tlirown away. There seems to bo some 
doubt as to the precise degree in which Civil officers are responsible for the pre- 
Xiaratiou and sufficiency of their programmes. We consider that they should be 
held primarily responsible for suggesting projects for the employment of famine 
labour, at any rate as regards village works and works which would ordinarily 
be undertaken by local bodies. 

78. Tlic programmes as prepared show the number of persons to whom 
each Avork is estimated to afford employment for six months But there is no 
standard Irom which to form a judgment how far the number thus provided for 
is sufficient The experience ol the last two famines should, in most {ilaccs, 
allord ample material for such a standard. And wo recommend that the actual 
number of relief -work units (one iierson cmx>loyed for one day) Avhich were 
employed duiing whichever of these two famines AA'as the more severe, divided 
by 180 (the number of days m six months) should bt' shoAvn below the totals for 
each talisil ; and that no xirogramme should be considered sufficient in which the 
numbers x>rovidod for by schemes lor which xdaus and estimates have been sanc- 
tioned, or, in the case ot village works, of which the necessary local examination 
lias been made, falls materially short of tlie standard thus provided. 

79. It may also be very advisable to xirepare x>rojcots for relief labour in 
traots which will not themselves supi>ly the labour, when the works are in 
themselvOs very desirable and relief labour will be available from no great 
distance, or Avhen Wiore is a difficulty m providing suitable Avorks in neighbouring 
inseoure areas. <The suggestion made iii x>aragraph 57 illustrates our meaning. 
So, too, the Irrigation Department may often bo able to suggest useful works 
or imxirovements, desirable but not necessarily remunerative or jirotective, which 
could be earned out in famine times by labour imported from a moderate 
distance. We endorse the suggestion of the Bamine Commission ol 1901 that 
all current Bublic Works Dcxiartment schemes, — both irrigation and general— 
Avhich arc suitable for relict labour, should be sliowii in the x>rogramme ; care 
being taken to stiiku them off us tliey are comxiletod in the oixliaai'y course, 
Avhile new works as sanctioned should be entered AA'hen they aic situated in or 
contiguous to areas in which rclicl may be required 

80 l^oasible additions to programmes . — Wo cannot suggest many useful 
additions to the xu'ogrammes ol tliosu districts in which rclici works are most 
likely to be required. We strongly recommend a full programme of bands in 
Gurgaon ; and also the x>i^(2paTation of a comxilctc scheme fer the improvement 
of the Karnal and Umballa drainages, on which relief labour could very usefully 
be employed when occasion arises. If it is x^o^tiblc to contemplate extensions 
from the Western Jumna or Sirhiud Canal into the Bobtak or Hissar district, if 
only for the utilization of surplus supplies in kharif, wc think that the lines of 
such extensions might be laid doAvn in adA'anee of any arrangements that can be 
made for imividing the ^upply^ with a view to the necessary channels being 
oonsti^uctcd by relief laboiu* on similar occasions. This labour might also be 
usefully employed in constmcting channels to connect some of the new tanks, 
and also old village tanks with the canals, so that they may get an occasional 
filling when water is available. We understand that it is the practioe to fill free 
of charge as many A illage tanks within the oanal area as may require filling 
during the seasons ol slack demand. It will not be easy to fill large tanks at a 
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gteat distanoe from the boundary of irrigation, and many of the taukb in Hiasar 
are 20 or 25 miles from the tail of the oanal; but some tanks not t so far off 
might be partially or wholly tilled occasionally if supply channels were ayailablei 
and would form useful escaues when heavy rainfall occurs in the upper reaches 
of the canal. Every such filling would benefit the tank, as it would leave a 
deposit of silt. The channels should be made as large as possible, so as to take 
advantage of short spates There might be some difficulty m regard to land, but 
X>robably a right of way for a channel oould be obtained without payment. We 
think that the prc^timmes sliould include some channels of this Kind, which 
will have to bo carefully aligned and graded beforehand by the s^iecial staff 
employed on the completion of the programmes. Wo undei stand that there are 
many abandoned lengths of channel on the Western Jumna Canal, loops which 
have been cut off in the course of remodelling, and which liave been surrendered 
to the villages concerned, but which are of little value in their present condition. 
The filling in of those cliannels or levelling down of their banks might some* 
times be useful as village works The Jholum and Qujerat districts should be 
examined with a view to the construction of such minor irrigation works as may 
be feasible, and if these are not likely to be remunerative they may nevertheless 
be included in the pi,ogrammes of famine relief works Wo are conscious that 
these suggestions are not very far-reaching or helpful, and that in putting them 
forward we are indicating the narrowness rather than the width of the field for 
useful rehef works in these districts We may, however, point out that, if the 
Lower Ban Boab Canal be sanctioned, there will be for eight or ton years ample 
employment for relief labour on the excavation of its mam line The works 
will be within 100 miles liy rail of the heart ot the Hissar district, or less than 
half the distance to the Jliclum Canal , and there is no doubt that they will 
attract a great deal of labour even in ordinary years. It any canals arc made 
on the lolt bank of the river the works will be even more accessible for the 
llissar labourer. It would liardly be necessary to open relief works to 
be conducted on famine relief principles, or to do more than reserve certain 
sections of the w ork lor labourers from famine distnets, who would be given 
w'ork on the ordinary system of petty contract or unlimited piece work, with 
which the Punjab labourers arc very familiar. Work on such terms would 
attract the greater part of the able-bodied population, and it would only bo 
necessary to open ^nk works for the residue As long as thesir canals are in 
progress the problem of relict works in Uissar will be much sinfplified. 



CHAmR XV.— BOMBAY. 
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Section I.— INTEODUOTORT. 

81. Divisions of the Presidency to be cotmdered , — Hie Bombay Presidency 
may, for the purposes of our inquiry, be divHed into four parts, in each of which 
the irrigation problem presents itself under an entirely different asp^t. These 
parts are geographically distinct, and are generally known by distinctive names, 
as below 

(i) Sind, or the delta of the Indus ; 

(ii) Gujerat, comprising the districts of Ahmedabad, Kaira, Panch 

Mahals, Broach, and Surat ; 

(iii) The Deccan and Carnatic ; the former comprising the six districts of 

Khandesh, Nasik, Ahmadnagar, Sholapur, Poona, and Satara ; and 
the latter the districts of Bijapur, Belgaum, and D^rwar. It will 
bo convenient, however, to consider these nine districts together 
under the general name of the Deccan. 

(iv) The Konkan, or four Southern Coast districts, Tliana, Kolaba, Eatna- 

giri, and parts of Kanara below the Ghats. 

82. The fourth or Konkan may be very briefly dismissed. It consists of an 
intensely rugged strip of countiy lying between the Western Ghats and the sea. 
It is intersected by numerous creeks and tidal rivers with their tributary 
streams. The country between these comprises a few open valleys and flats, 
but is mostly out up by rough steep hiUs, many of them forest clad, or rudely 
cultivated with the inferior hill millets, or reserved for pasjure and the growth 
of m6, the term used for the brushwood and loppings which are spread imd 
burnt, according to the methods of tillage in vogue, upon the seed beds in which 
seedlings of rice are reared prior to transplantation. Over the flats and valleys, 
and in terraces along the beds of the streams, rice is thus cultivated with tlicaid 
of the .local rainfall which varies considerably, but rarely or never totally fails 
Some valuable garden cultivation is carried on by means of wells in the 
districts of Thana and Kolaba, but there is no other form of artificial 
irrigation. Thb abundance and regularity of the rainfall is such tliat measures 
for husbanding or storing it arc wholly imnecessary. Although oocasion^y the 
fall is so deficient as to cause considerable shortage in the crops, nothing like real 
famine has ever occurred. In recent years of extremely short rainfall, the small 
amount of distress which occuiTed was easily coped with by the opening of a few 
insignificant local works, which indeed were most sparingly resorted^ to by the 
people for whose relief they were intended. We have not thought it n^essary 
to call for any specific evidence, and none has been offered, regarding the 
possibility of increasing irrigation in this tract. It is possible that the damming 
up of the hill-streams might be useful in places for the promotion of rdbi cul- 
tivation ; the rice crops might be rendered a degree more secure by the con- 
struction of small tanks ; and valuable garden cultivation might no doubt be 
extended by the multiplication of wells in Thana and Kolaba. But the develop- 
ment of these or similar measures can be safely left to private entermdse, witli 
the aid of such encouragement on the part of the State as it may oe deemed 
advisable to give, upon the lines suggested in Chapters V and VI of this report, 
to a tract which has nothii^ to fear from famine. 

The remaining three tracts differ so much in character and arc geographically 
so distinct that it will be convenient to consider each separately, under the five 
headings prescribed in our terms of reference. 


Section II. — SIND. 

if),-— Local conditions; use and value of irrtgation. 

88. Oeuertd conditions . — The conditions in Sind cmespond closely with 
those wl^ch distinguish what we have called the rainless tract in the Punjab, of 



89 


which this province is geogiAphioally a. continuation The only difference is 
that the raimall is even less than in the Punjab districts, and that cultivation 
without irrigation is even less possible. There is population only whore there 
are the means of irrigation, and the main source of irrigation, the river Indus, 
is unfailing. In such a province there is no danger of famine, although under 
pressure of famine, numbers may crowd in from adjacent teridtoiies— from 
J^helat, Rajputana, and Cutoh — for employment on the annual clearanoes of 
the canals, or on the works of extension and improvement that may be in progress. 
The argument for such extensions is, as in the case of the rainless tract in the 
Punjab, that they tend to increase the wealth and annual food-supply of the 
country, and to attract population from more congested or less favoured dis- 
tricts, and also that irrigation works of the kind suited to the country are almost 
certain to be productive, and to yield a high return on the capital outlay. 
Nowhere is me utility of irrigation more marked in increasing the produce of 
the land ; for without it cultivation is impossible, while with it excellent crops 
can be raised in most parts of the province. 

84. DependetUie of cuUivation on irrigation . — The extent to which the 
cultivation in Sind dejiends on irrigation, and to which the irrigated area 
depends on the condition of the river supjily, is shown by the lollowing 
figures: — 


Kind of cultivation. 

1896-96 

1 

1897-98. 

1899-1900 


Acies. * 

Acres. 

Acres. 

Canal irrigated ... 

Twice cropped area ... 

Irrigated from other bources 

Dependent on rain&ll ..... 

2,009,271 1 

131,868 1 
123,601 , 

522,316 1 

2, 734, 107 

1 262,110 

1 183,517 

884,858 

2,403,028 

21.5,4.74 

151,419 

136,567 

Total area cropped 

2,787,056 

1 4,064,601 

1 

2,996,488 


1896-96 was a very unfavourable year for all kinds of cultivations while 
1897*98 was the most favourable year on record. In an average year a net area of 
about 3,100,000 acres is under crops, and of this about 2U0,000 z^cres are double 
cropped. The canal irrigated area is, as might be expected, subject to less fluctua- 
tions than that of the inundation canals in the Punjab ; but the difference between 
a bad and good year may nevertheless exceed 800,000 acres, and if cultivation 
of all kinds is considered, the difference is nearly 1,300,000 acres. The net 
revenue earned by the canals in 1895-96 fell short of that for 1897-98 by 
Bs. 29,35,290, and it may be assumed that the difference in the value of the 
crops raised was not less than 2^ crores of ru])ees. 

86. Proportion of total area of the province which is commanded hy the 
canals , — The total area of the province is, in round numbers, 30 million acres, 
of which 14 millions are returned as cultivable, if water were available The 
occupied area amounts roughly to 8 million acres, of which millions are jagir 
lands, and the remainder are Government occupied The area annually culti- 
vated may therefore be taken as about three-oighths of the occupied area. The 
canals are designed generally to irrigate about one-third of the area commanded, 
and many hinds lie fallow for two years out of three. There are, how- 
ever, some lands, especially rice lands which are regularly cultivated every 
year ; and there appears to he no reason why a higher proportion than one- 
third of the area commanded should not be cultivated annually if an ade- 
quate water-supply were available. Apart from extensions of irrigation . within 
the commanded area, there remain about 6 millions of acres of cultivable land 
which have not yet been brought under irrigation. liVe are unable to say what 
proportion of this area may be potentially commanded by inundation canals from 
the Indus ; but it is said that about 1,118,000 acres wiU bo brought under com- 
mand by new works which have been recently sanctioned, and that 708,000 acres 
may he commanded by other works that are proposed. There will then remain 
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over 4,000,000 acren, an unknown portion of which may eventually he hronght 
under confitnand. 

86 Foreign terHtory — The canal irrigat(‘d neeae given in paragraph 84 
refer to liritiah territory only. Tl\e canals also irrigate about 76,000 acres 
annually in the Khelat State. Outside British territory, there is also the Khair- 
pur State on the left bank of the Indus, in which there is, however, at present 
no irrigation from the Government Canals. 

87. Fopulntion compared with the cvltivated areo.— About one (]^uarter of 
the cropped area in Sind is under rice, and half under wheat, millets and 
other cereals, the remainder being non-cereal crops The total population of 
the province according to the census of 1901 amounted to 3,211,000, so that 
there is an average of 1 acre of cultivation per head. The province has a sparse 
population of 266 persons per square mile of occupied area, and the supply of 
labour has always been a difficulty in Sind Yet there seems reason to believe 
that, so long as new country is not opened up too rapidly, no groat difficulty 
will be found in colonizing it from Cutch, Gujerat, the Punjab, Bajputana, and 
ospecially from among the Biluch tribes, on whom the provision of assured 
cultivation may bo expected to exercise the same tranquillizing effect that the 
construction of the Swat Biii'cr Canal has exercised over their more turbulent 
neighbours, the Pathans. 

{ii) . — Existing State irrigation works. 

88. Extent and growth of irrigation Jroni the State Canals . — All in’igation 
works in Sind, with the exception of wells, have been constructed or are now 
maintained by the State. The so-called private canals are merely privately 
owned channels which take off from the State Canals The following figures 
show the growth of the area irrigated by the Government Canals, and of the 
revenue assessed thereon, during the 20 years ending 1899-1900 ; — 


QuinqiitMinml period 

Average areas • 

irrigated 

Average of 
net assessed 

nnnuallv * 

revenue" 

• 

* 

• 

Acres. 

1 

Ks. 

1880-81 to 18S4-5 .'i 

1,618,890 

86,66,700 

1885-80 to 1889-90 ... 

1,978,827 

2,858,082 

44,80,817 

1890-91 to 1894-96 

5.5,26,598 

189.'»-96 to 1899-1900 . 

1 

2,484,954. 

58,34,046 


* Kxclniito of twice cropped areas 


As the averages have been struck on periods of five years, the effects of 
fluctuations in the conditions of the river have been to a great extent eliminated ; 
hut so far as can be judged from the readings of the standard gauge at Bukkur, 
the conditions throughout the last two periods wore much less favourable than 
in the first two, and they wore especially unfavourable during the last of the 
four periods. Were it not for this, the growth of irrigation would have been 
greater than the figures indicate. There has, however, in spite of less favour- 
able conditions, been an increase of over 50 per cent, in the irrigated area during 
the last fifteen years. 

89. Prodnetive and fnancial results . — Most of the canals in Sind are inun- 
dation canals which, like those in the Punjab, existed in some form or another 
before they passed under the control of the British Gkivernment, and have tnnee 
been enlarged or extended^ in a piece-meal fashion as funds could be made 
available. Thus vei^ few* of them have capital accounts, and it ^ is difficult 
to form a correct idea of the productive or financial results attained on the 
works as a whole. There are, however, five new canals which have been 
oonstraoted from loan funds and classed as productive public works : the 
Desert, theUnharwah, the Begari, the Eastern Nara, and the Jamrao Canals, 

total capital outlay on which to the end of 1900*01 amounted to 
B.8. i«7Pf29,731, and the net revenue to Bs. 13,72,912, or 7*6 per cent. The 
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Jamrao Canal was first bronght into operation during the year* and yielded 
a return of 3^ per cent., while the returns on the lTnhar|rah andsBegari were 
respectively 19 and 24 per cent. The average capital cost of these five works, 
per acre annually irrigable, may be tdken at about lls 21 per acre. Four 
other smaller proauotive works are under construction. There are moreover 
sevep old canals, which are classed as minor works, and which capital 
accounts have been opened. The capital expenditure on the improvement of 
these canals to the end of 1900-01 amounted to 40 lakhs, and the net revenue 
during the year, due to improvements, or after deducting the revenue due to old 
irrigation, was equivalent to a return of over 16 per cent, on this outlay. As 
far as can be judged therefore from those canals which have capital accounts, 
the expenditure has been highly remunoiative. Many of the canals, however, 
have no capital account, and these irrigate in the aggregate about one-third 
of the total area irrigated by the Sind Canals The revenue credited to these 
works during 1899-1900 amounted to Bs. 20,89,005, and the working expenses 
to Rs. 10,61,970, or a little over 60 per cent, of tho gross revenue. The revenue 
due to irrigation throughout the province averages about BiS. 2'2 per acre, while 
tho working expenses are at the rate of Bs 0 85 per acre. The general con- 
clusion is that the irrigation works in Sind, whether classed as major or minor, 
are even more highly productive than the inundation canals in the Punjab. 

90. Revenue credited to canals . — The revenue which is credited to the 
canals is nine-tenths of the land revenue assessed on the irrigated area. It fluc- 
tuates with the area irrigated and the nature of the crop sown For the 
irrigation of jag%r lands, and of land in foreign territory, a water-rate, known as 
hahabo, is levied This varies generally from 5 annas to one rupee per acre, but 
an increased rate of one rupee eight annas is charged on now extensions into 
Khelat territory The hakabo is merely a contribution ton ards the cost of clear- 
ing the channels, and no credit is made to the canals on account of the enhanced 
land revenue. Some of our witnesses have recommended that a credit should 
be given to the canals on this account ; but there are obvious objections to credit- 
ing the canals with a revenue that is not paid to the British Government A 
pro forma account is, however, kept up, from u hich it appears that in 1899-1900, 
the revenue credited to the canals on account of irrigation in jag^r an4 loreign 
State lands was Bs 5,79,910 less than would have been received, had t)^ 
irrigation been in British territory, the average shortage being about 6 Iskhs a 
year. There appears to be on this account a disposition to hvoid extending 
irrigation into jagir and foreign State lands , but, in the case of extensions at 
least, it would seem possible to charge higher hakabo rates than have hitherto 
been levied. 

91. Ijift and flow irrigation . — About one-fourth of the irrigation on the 
canals is effected by lift — a very high percentage, although it appears to be 
gradually di m i n ishing. We have been much impressed by the small proportion 
which the differences between the rates for flow and lift irrigation bear to the 
greater cost to the people of the latter as compai ed with the former ; and have 
been told in explanation that lift irrigation is better botii for the land and the 
people, that the crops are larger and the supply more assured, while flooding and 
excessive irrigation, with their attendant insanitary results, are unknown! Tet 
it is admitted that the people infinitely prefer irrigation by flow tf •‘irrigation by 
lift, that they desert the latter for the former, and that it is ditficult in many 
places to induce them to take up land on which the latter only is available. 
These facts seem to suggest that sufficient allowance may not have been made 
for the additional labour and expense of lifting the water. If it should hereafter 
be found advisable to increase the difference between the two sets of rates, either 
by raising the one or reducing the other, the effect would be to improve the 
financial prospects of proposed improvements, so 'far as they depend on .the 
substitution of flow for lift irrigation. 

(m ), — Scope for further eatensiong of State irrigation toorke 

92. Extensunw of existing canals.— ‘It has already been stated that about 
1,118,000 acres will be brought under command by new works already sanctioned. 
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while other works are proposed which will increase the commanded area 
by 708,000 nores. The sanctioned works are the four new productive works 
which have Doen referred to as in progress, and some extensions on the Euleli and 
Eastern Nara systems The works proposed are extensions of the Sukkur, the 
Ghar, the Western Nara, the Euleli, and the Central Hyderabad Canal systems. 
We have no doubt not only that these extensions are as feasible as they are 
desirable, but also that they do not represent the ultimate limits to which 
irrigation can be extended while the canals are worked under the present 
system, or as inundation canals. As in the case of the inundation canals in the 
Punjab, there is still much to be done in the way of remodelling the canal 
systems in Sind, with the object of economizing water ; largely reducing the 
labour and expense of clearance, both of the main channels and the village water- 
courses ; increasing the proportion of flow to lift irrigation ; improving the 
supply and rendering it more certain , providing irrigation for a larger propor- 
tion of the area at present commanded ; and extending the boundaries of that 
crea. It has been shown that the total area of irrigation has been increased by 
over 800,000 acres during the last 15 or 20 years, but nearly half of this increase 
has occurred on the flvo productive works on which capital outlay has been 
freely incurred. On other canals progress has been limited by want of funds, 
as the cost of all improvements, however remunerative, has been met from 
general revenues. Here, as m the Punjab, what appears to be most wanted is 
a remodelling of the system of distribution, and the substitution of carefully 
aligned Government channels for long village water- courses. On some oanak 
these water-courses are three or four miles in length The wastefulness of the 

{ iresent system is recognized by all irrigation officers; but the policy has been to 
eave things to work on as best they can, and to spend as little money as possible 
on all existing canals. No doubt extensive remodelling of the system of distribu- 
tion must be carried out cautiously and with great discretion. But, however 
jealous the people may be of interference with their long established private 
channels, they feel the great burden of the heavy silt clearances which the 
present system imposes on them ; and the gradual transfer of private channels to 
Government indicates that, in Sind as elsewhere, the people would welcome the 
change, if introduced gradually and with careful regard to their interests No 
doubt any extensive remodelling will impose heavy charges on Government, 
both in first cost and in subsequent maintenance ; but it has long been recognized 
by irrigation officers that the further Government carries the water the greater 
will be the efficiency and the romunorativenoss of an irrigation work We are 
confident that there is a wide field for the extension of irrigation in Sind, at a 
comparatively moderate cost, by improving the existing canals, and, more 
espeeially, by remodelling the distributary channels. 

93. TowhUity of makmg the canals perenn%al.—^Th& question has however 
been raised whether something more than this may not be done in Sind ; and 
whether the time was not now coming for making the existing canals perennial by 
the construction of weirs across the Indus, similar to those which we have already 
recommended in the case of the Sutlej. Sir Evan James, the late Commissioner 
of Sind, referred to this subject, in the last review of the operations on the 
Sind canals which ho wrote before leaving the province, and called attention 
to tlie»possible effect on the canals of the opening of new perennial canals in the 
Punjab. We need hardly point out that the construction of weirs across the 
shifting bed of the Indus, in its passage through the Smd delta, is quite a different 
thing from putting weirs across its tributary the Sutlej. Not only would the 
cost and difficulties, both of first construction and of subsequent maintenance, 
be immeasurably greater, but the necessity is less urgent. The Indus in Sind 
contains the combined waters of all the Punjab rivers, and is naturally a much 
less unoertaia source of supply for inundation canals than any of its tributaries. 
The differences between a bad and a good year are much less marked ; and 
mafiy of the most important canals in Sind— the Sukkur, the Eastern Nara 
systems, and the Euleh — have moderate perennial supplies, which are generally 
sufficient for present requirements, though better or more assured supplies would 
no doubt render further extensions of these systems possible. It is the opinion 
of the Sind Irrigation Officers who came before us, that the supplies to the canals 
have not been appreciably affected by the withdrawals from the Punjab rivers. 



48 


The fall monsoon supplies of the canals which hare been opened in the Punjab 
duiinif the > last 20 years amount to 28,000 cusecs ; but such suppKes are only 
run when the rivers are very full, and the withdrawals would not seriously 
affect the levels in the li^us during the inundation season. The progressive 
increase in the irrigated ^iirea during the same period shows that the efiicienoy 
of the canals has not been affected. The raH supplies of the new Punjab canals 
would amount to about 15,000 cusecs, but the present minimum cold*weather 
supply of the Indus at Sukkur is from 30,000 to 85,000 cusecs. During this 
period perennial supplies have been given to the Eastern Nara and Pulcli Canals 
by lowering their beds or preventing silt deposit, and these supplies may no 
doubt bo affected by future Punjab withdrawals ; but the majority of the Sind 
canals, like the inundation canals in the Punjab, have never had cold-weather 
supplies at all. As far as existing Smd cultivation is concerned heroic measures 
are not required, and there is as we have shown great room for extending exist- 
ing cultivation by working on existing methods. These considerations, to 
which may be added an apprehension that cultivators would not bo forthcoming 
for any great or rapid extension of cultivation in Sind, have hitherto had such 
weight that the idea of harnessing the Indus has never been seriously considered, 
thoi:^h the advantage of having a weir at Bukkur, in the Bohri gorge, has been 
talked of for years Mr. Dawson, the Secretary to the River Indus Commission, 
made a preliminary investigation of the Bukkur site in 1900, and subsequently 
in anticipation ot the visit of the Commission, prepared an interesting memo- 
randum on the subject. 

94. Advantages of the Bukkur site for a weir. — There is no doubt that 
some site in the vicinity of the Rohri gorge would be most suitable for a weir 
across the Indus A glance at the map shows that it is from some such site that 
the present irrigation system could be most conveniently connected Above 
Bukkur there arc the Desert, the Unharwah, the Began, the Sind, and the 
Sukkur Canals, on the right bank; and the Shikarpur Canals, including the 
new Mahiwah, on the left bank. It is true that none of these would be bene- 
fited by the construction of a weir at Bukkur, except the Sukkur Canal and 
perhaps to a slight extent the Sind Canal. The others would be too far 
upstream to come within the infiuence of the weir. But it would appgirently 
be feasible, by means of two great main canals taking off from ^he right and 
left banks above the w^eir, to feed all the remaining irrigation systems in Sind, 
with the exception of the Karachi systems which take off from the Indus below 
Kotri. The right bank canal would take up the whole of the irrigation on the 
present Sukkur, Ghar, and Western Nara systems, and could be extended even 
further south to whatever extent the levels and character of the country may 
permit. The Eastern Nara Canal, which takes off immediately above Bukkur, 
would draw an assured and abundant supply throughout the year and great 
extensions of that system, which includes the Jamrao Canal, would be rendered 
possible. Immediately below it would take off the new left bank canal which, 
after traversing and irrigating part of the Khan pur State, might he made to 
feed the present northern and central Hyderabad systems and also the Fuleii 
Canal. From no lower point in the river could such a command be obtained of 
the existing systems. A vast scheme of this kind appears to be feasible, but 
there are many practical considerations which would perhaps render it dcsifable 
to reduce its scope. For instance, the Fuleii Canal system would probably 
continue to work so efficiently as an inundation canal that there would be little 
advantage to justify the great cost of feeding it from above the weir, especially 
if the supply could betaken to waste lands elsewhere. Mr. Dawson himself 
does not appear to contemplate a new left bank canal at all, or even the connec- 
tion of the Western Nara system with the right bank canal. He merely 
proposes to give full perennial supplies to the Sukkur, Ghar, and Eastern Nara 
Canals, though of course there would be room for further dovelopmentif. T)ie 
most economical scope for the scheme would no doubt be intermediate between 
these extremes. 

95. Mr. JDatD8on*s note on the Bukkur site. — Mr. Dawson’s memorandum 
on the weir is printed with our selected evidence. We do not propose to 
criticize it at any length as it is based on data that are admittedly inco|npleteh 

o 2 



and can only be regarded as the first impressions of an officer who has but 
recently b^n called on to study the question. Bat it serves to show the great 
difficulties that will have to be encountered. The site proposed for the weir is 
immediately above the entrance to the Bohri goi^e^ and the rough borings which 
have been made indicate that a continuous bed of rockr(limestone) may be relied 
on. Taking the average level of water during the cold- weather months as that 
of zero on the Bukkur gauge, it was found that in the central 700 feet of the line 
of weir (which would be 4,600 feet long) the rock was about 36 feet below the 
water level, or gauge*zero, the depth on the lateral portions varying from 9 to 1 feet. 
The foundations of the central part of the weir would therefore have to be laid 
in 36 feet of water ; and in this situation there would of course be no possibility 
of diverting the river, the minimum cold*weather discharge of which is estimated 
at not less than 30,000 cubic feet per second. It is considered that, for the 
purpose of gaining the required command, it will be necessary to hold up the 
supply to a level of 12 feet above the gauge-zero ; and Mr. Dawson provisionally 
proposed a permanent weir, with crest at a level of 3 feet above zero, to be 
surmounted by moveable gates 9 feet high But, for reasons which he has 
given, he considers it impossible to block up the deep central channel with a 
solid weir 39 feet high, and he has come to the conclusion that very powerful 
undersluices will be necessary at as low a level as may be possible. The diffi- 
culties of constructing such a work in such a site are sufficiently obvious, but 
other alternatives may suggest themselves after further examination A site 
higher up the river in a sandy bed would necessitate a very massive and costly 
weir, and an unknown expenditure on training works, which would have to 
extend many miles ; while the difficulties of construction would perhaps be even 
greater if the weir were placed within the gorge or at its lower end. Whatever 
the cost may be, we think it will certainly be prohibitively high if the scheme is 
restricted, as Mr. Dawson proposes, so as to servo merely the Sukkur and Ghar 
Canals and the Eastern Nara system The latter gets now as much water as it 
requires, and the possibilities of extension depend on cutting off Hoods from the 
valley, and are somewhat remote The Civil officers estimate that an annual 
perennial supply to the Sukkur and Ghar Canals would not result in a greater 
increase of revenue than B>s. 1,5U,000, to which may be added BiS. 2,20,000 as 
the difference between average and maximum realizations on these canals 
during the last ten years. But from Bs 3,70,000 gross revenue so obtained 
must be deducted the increase in working expenses due to the cost of main- 
taining the pre^osed new works which will be very heavy It seems to us 
therefore that if the idea of a weir across the Indus is ever seriously entertained, 
the scope of the scheme must bo very much nidei than Mr Dawson has con- 
templated ; and that, apart from steadying the supply in as many of the existing 
canal systems as possible, it should provide for something like half a million or 
a million acres of new irrigation If this were done it is quite possible that an 
expenditure of oven 4 crores might be contemplated, with some prospect of 
^ remunerative return. 

96. General » emarks on the toeir proposal — A scheme of this kind will 
deserve, and will no doubt receive, serious consideration some years hence, but 
we are not impressed with its immediate importance. Sind is not liable to 
famine ; it is not thickly populated , the rates that can be realized for irrigation 
are not high; and there is still considerable scope for the extension of 
irrigation on general lines without resort to more heroic measures. We 
think, however, that the Civil and Irrigation officers in Sind should endeavour 
to determine definitely what are the areas in Sind that could be irrigated 
either by means of extensions of existing systems, or by perennial canals 
taking off from the Indus Little appears to be known about the levels, and 
the suitability for irrigation of the country beyond the boundaries of the present 
qrstems ; and it cannot be^said with any certainty what new areas could be 
commanded by canals drawing perennial supplies from above a weir in the 
Indus. We have found that the maximum area hitherto irrigated by the ^md 
Canals has not on the whole exceeded the average or normal area by more than 
10 per cent. ; and although it can hardly be doubted that the effect of perennial 
oanals with an absolutely assured supply, would be to bring the present average 
area of existing cultivation up to maximum level, or, in other words, to increase 
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it by 10 per cent., and also to convert much lift irrigation into flow, and to 
permit a large extension of rabi cnltivation, we doubt whether these advantages 
combined will m themselves justify the great cost of making the canAs perennial, 
if unaccompanied by considerable extensions of irrigation into new tracts. A 
great many lines of levels i&iist have been run at different times in all parts of 
the province ; and if these were collated, verified, and supplemented by such 
additional levels as may be necessary, it should be possible to prepare a general 
plan, showing clearly the position of the six million acres of cultivable waste 
which are said to exist in Sind, and the possibilities of extending irrigation into 
these areas. The question of an Indus weir should not in the meanwhile be 
dropped. An attempt should be made to collect all the data and information 
t]^t are necessary before a judgment can be formed by the best experts on 
either the feasibility of the project or its cost, and if 'something more is then 
known than at present of the areas into which proposed perennial canals may be 
advantageously extended, it may be possible to formulate a sound scheme which 
will have every prospect of success. 

(«©) — Private irrigation works 

97. Private ccmals in Sind, — ^There are practically no private canals in 
Sind, drawing their supplies direct from the river Many of tbe channels lead* 
ing off from the Government canals are privately owned, and these are termed 
private canals. Most of the Government Canals existed long before Government 
assumed the management, and they had a vast net-work of these private chan- 
nels, some of them of great length. We were told of one on the h'uleli Capal 
40 miles long. They are owned either by Jagirdars, who maintain them and 
are allowed water from the Government Canal on payment of a small rate as a 
contribution towards the cost of maintaming the main canal, or by communities 
who are allowed a small reduction in rate on account of clearance Although 
the maintenance and management of such channels must be a much simpler 
matter than the maintenance of private inundation canals in the Punjab, we 
find that even in Sind Government is frequently asked to take them over. The 
people like keeping them until there is a dispute, but canals are continually 
being taken over by Government on the application of the owners. Such trans- 
fers are not to be regretted, but may on the contrary be regarded wath satis- 
faction ; for the existence of these long channels, over which Government has but 
little control, leads to great waste of water and hamjiers the arrangements for 
distribution ; and it may be hoped tliat all these channels w'ill fie absorbed even- 
tually in the Government systems. Private canals taking 'off direct from the 
rivers are said to be almost unknown in Sind, but the recommendations which 
we have made, in paragraph 62, regarding the policy to be adopted in the 
Punjab in respect of proposals for new works of this kind will apply also to 
Sind. 

98. Wells, — The areas recorded as irrigated by weUs in Sind during the 
twenty years ending 1899-1000 have averaged less than 16,000 acres per annum. 
The total number of weUs in tbe province is said not to exceed 14,000, and 
many of these are not worked every year. Well irrigation is perhaps of smaller 
importance in Sind than in any other part of India which has but a scanty rainfalL 
Not only is there very little cultivation from wells unaided by canal irrigation, 
but the practice, which’ prevails so extensively in the Punjab, of using wells to 
mature rabi crops which have been sown on lands moistened by the last of the 
inundation supply, seems to be pursued to a very limited extent. It appear 
that throughout a large portion of the province there is little or no difficulty in 
the construction of wells, and it may be expected that, as the pressure of popu- 
lation upon the land increases and as the standard of agricultural practice rises, 
their use will become more common. But at pr^ent it seems to be^ doubtful 
whether any increased facilities for obtaining advances will have any great effect 
in extending the area of irrigation from wells. Advances under the takavi rules 
are chiefly taken for the clearance of private water-courses — an object for which 
they will be less and less required as these channels are gradually absorbed in the 
Government Canal systems. These l(Kins for clearances are granted under the 
liand Improvement Axst ; but the Commissioner of Sind is of opinion that, as the 
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cost of olearanoes is an ordinary recurring expenditure, adrances would be given 
more appropriately under the Agriculturists’ Loans Act, and with a great 
simplification in procedure. The difficulties which have been experienced in 
working the takavi rules are much the same in S|^nd as elsewhere, and are 
separately discussed in Chapter VI , 

(t >). — Famine works and programmes. 

99. Famine relief works not required. — Famine is unknown in Sind 
except in the desert, and there has never been occasion for relief works or pro* 
mrammes. When there is famine in the desert, or in the neighbouring States of 
Aajputana, Gutch, or Baluchistan, there is a great influx of labourers into Sind 
who obtain employment on the canal works and clearances ; but it has never 
been necessary to open relief works on Famine Code principles. 


Section 111. — GTJJEBAT. 

(»). — Loctd conditions ; tise and value of irrigedion. 

100. Jjiahihty to famine. — The extent to which Gujerat is liable to famine 
is a matter on which it is difficult to form a trustworthy estimate. If the present 
inquiry bad been instituted before the monsoon of 1899^ the tract would probably 
have been considered as secure as those parts of the Punjab in which famine and 
extensive State irrigation works have been alike unknown, because the rainfall of 
even dry years, supplemented by wells and other private and petty irrigation 
works, have afforded all the protection required. In the past history of the tract 
only one severe famine has been recorded as having taken place during the first 
ninety-eight years of the last century That famine, which took place in 1813, 
was due to locusts, and was therefore not preventable by means of irrigation. 
By the great famines of 1832, 1868, 1877, and 1896-97, Gujerat was scarcely 
affected ; and the disastrous drought of 1 899-1900 fell with full force on a pro- 
vince little prepared by previous warning or experience to withstand it. That 
year, in which the ram completely failed, was succeeded by two years of such 
short rainfall that the crops again failed extensively ; and despite the low level of 
prices due to the abundance of harvests in other parts of the country, the conti- 
nuance of relief measures on a large scale was found necessary. It is now there- 
fore known that Gujerat can no longer be considered secure, and that the 
problem of its more effective protection must be considered. In no part of India, 
however, is a more difficult problem presented, for the very reason that occasions 
of severe drought have hitherto been so infrequent. 

101. Area protected by irrigation. — The gross area of the five Gujerat 
districts is 6,115,000 acres, of which 4,316,000 are under cultivation. The pro- 
portion of the normal sown area (3,572,000 acres) which is actually irrigated 
from any source is 246,000 acres, or 6*9 per cent, only, the irrigation from 
Government works not exceeding 40,000 acres. And yet until 1899 the culti- 
vation in these districts, unprotected tliough it was by irrigation, was regarded 
as almost absolutely secure. The average rainfall (excluding the dry year 1899) 
varies from 36 inches at Ahmedabad in the north, to 45 mches at Broach and 
Surat in the south. In 1899 the rainfall varied from 4'7 inches at Ahmedabad 
to 9‘6 at Broach, and 18'5 at Surat. The stress of famine was intense in the 
three northern districts, but was comparatively light in Surat where the Mandvi 
taluka only was severely affected, lliese figiu'es might be supposed to indicate 
that the demand for, and utility of, artificial irrigation in ordinary years is likely 
to be small, but such an inference would be veiy precarious, as may be gathered 
from the facts stated in the fallowing paragraph. 

102. Smls and cultivation. — The two principal soils in Gujerat are the yellow 
sandy loam known as gorat which is found to a limited extent in the three 
northern districts, and the black cotton soil which prevails in Broach and Surat. 
There are intermediate and other varieties, but it is unnecessaiy to specify them. 
Bice u ^K>wn in both tdnda of soil when the conditions of water-supply are 



47 


favourable. The dry orope are cotton and millet in black soil, and millet and 
wheat in the gorat. In Broach* where the black soil is much heavier and 
more retentive of moisture than m Surat or any other district, cotton is the staple 
crop It is ordinarily matured without irrigation, and thrives best in a year of 
light rainfall* though it fhils in a season of extreme drought. In a year of heavy 
rainfaU cotton is usually injured, and in order to insure against the injury it is the 
practice to grow rice in alternate rows with the cotton. Besides sugarcane and 
garden crops rice is the only crop which will bear irrigation in ordinary years. 
In the lower lands it is,grown successfully on the rainfall alone, but such rice is 
of an inferior quality, though when it does succeed the crop is very heavy and 
consequently valuable. The better qualities are grown where some protection 
against an ill-distributed rainfall can be obtained by small storage tanks, which 
fill during heavy rainfall and are drawn on during tbo breaks or after the close 
of the rains. They also enable a second crop of val (a sort of bean) to be grown 
after the rice. These tanks, which are capable of protecting from one to a hun- 
dred acres each, exist in considerable numbers in Gujerat, and form an important 
part in the agricultural economy of Ahmedabad, Kaira, and Surat. They are 
the chief means of protecting the nee cultivation against irregularity of rainfall, 
and Mr. MoUison, now Inspector-General of Agriculture, is of opinion that when 
they exist they double the value of the fields in a normal cycle of years Apart 
from sugarcane and garden crops, rice appears to be the most profitable crop 
that can be grown, if the water-supply is secure , and there is a consensus of 
opinion that much more rice would be grown if canal irrigation were introduced, 
but that water would not be taken, except in years of extreme drought, for any 
other staple kharif crop. It may bo added that it is pretty certain that water 
could not be supplied for any considerable area of perennial or rabi crops, as the 
volumes in the rivers after November are too low to be of much value. 

103. Irrigation required for rice only. — Irrigation, if provided on any large 
scale, would in all probability be utilized mainly for rice, the conditions generaUy 
not being favourable to the extensive irrigation of other crops The crops, other 
than rice, obtained without irrigation in ordinary years arc, as a rule, so fine that 
it does not pay the cultivator to lift water, or to pay for a supply of flow, except 
for valuable crops such as garden produce, tobacco, or the more valuable 
cereals ; and the irrigation of these implies very high cultivation, or, in other 
words, plentiful manure and labour Moreover, the lateness and .shortness of the 
sowing time, the absorbent nature of the soil, the heat of the sun, and the 
greater number of waterings that are consequently required, make the “ duty ** 
of water far smaller than in Northern India ; and in many parts the undulating 
or uneven surface of the land increases the labour of preparing the soil for 
cultivation, while the fact that light watering is impossible renders heavy 
manuring indispensable 

104. " Irrigation in black cotton soil. — The great body of opinion laid before 
us, as weU as long established practice, points we fear to the conclusion that deep 
pure black soil, such as is met with throughout by far the greater portion of 
the Broach district, cannot bo irrigated extensively except for rice, atid that, 
even for rice, irrigation must be most carefully restricted, both in area and 
supply, if it IS not to do harm The reasons are the extraordinarily absorbent 
nature of the soil, which yields excellent crops with a very moderate fall of rain, 
but absorbs enormous quantities of water if it is attempted to flood it This is 
enhanced by the ci'acks which appear in dry weather, and render irrigation &om 
wells, even when the water is m^erately near the surface, exceedingly expensive, 
if not physically impossible Even when water is available in sufficient quantity, 
and is given to save crops other than rice in a year of drought, there is some 
reason to fear that the soil is deteriorated by the quantity of wator absorbed and 
that the crops of subsequent years suffer. Mr. Momson is of opinion tliat 
to introduce a canal, with its copious water-supply, into black soil of this class 
would do more harm than good ; and that even from large tanks extensive 
irrigation, which must be of rice, would probably be dangerous It is true 
that black soil will receive a considerable rainfall without injury to other crops, 
that in places wheat can be grown as a rabi crop in a year of heavy nyn, and 
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that Mr. Mollison, so far from objecting to, is disposed to recommend, the 
extension of rice irrigation from small tanks. But wheat in these soils is a poor 
substitute for a cotton crop lost by excessive moisture ; and the difference between 
irrigation from canals and small tanks is not only tl^t the former is certain to be 
more copious than the latter, but also that, whereas smidl tanks merely husband 
the actual local rainfall so as to effect its more equable distribution in point of 
time, the canal supply is derived from more distant sources and is so much added 
to the natural and local rainfall Our conclusion therefore is that, before ven-* 
turing to introduce a canal, with its copious supply of water, into black soil of 
the class described in this paragraph, the utmost caution should be exercised, lest 
as feared by Mr. MoUison more harm than good should result. 

105. Soils suitable for irrigation. — At the opposite extreme are the yellow 
and alluvial soils which are eminently suited for irrigation, although often, 
as on the Hathmati Canal, too light for rice. They occupy large areas in the 
Ahmedabad and Kaira district*', and in the Panoh Mahals, and there is a small 
area in Surat As to the] intermediate soils, of which there is every gradation, it 
appears that when black soil has a certain admixture of loam it can be profitably 
irrigated for garden crops with high cultivation ; and that when, in addition, it 
is not too deep and overlies a permo .hie substratum such as muram, it admits of 
general irrigation without injury , but we understand that these conditions are 
somewhat exceptional in Gujerat. 

] 06 Cultivators in the Punch Mahals. — In the Panch Mahals the character 
of the population appears to offer, for the present at least, an almost insuperable 
obstacle to any great extension of irrigation. It consists almost entirely of 
Bliils and Kolis, who are both too lazy and too poor to cultivate the h^ter 
class of crops. It will undoubtedly require long education before they can be 
induced to undertake the additional labour needed for the cultivation of rice, 
even it water be given them free ; while the chances of getting them to take 
up well irrigation are for the present extremely remote. Throughout the re- 
mainder of Gujerat we understand that the people are most efficient cultivators. 

107, Manure — The question of manure, without which irrigation is unpro- 
fitable if not harpaful in Gujerat, has also to be considered. The people are 
evidently fully alive to its value ; they are already drawing upon sources, 
such as oilcake,* which were till lately unknown to them; and we have little 
doubt that in the case of any such gradual and locally limited extension of 
irrigation as may be looked for from the multiplication of wells or small tanks, 
the requisite supply will be forthcoming The manner in which the manure 
set free by the failure of the dry crops was transferred to the extended 
area which was brought under irrigation during the recent famine, seems 
to have been remarkable. But whether, if a copious supply of water 
were brought into a tract by a large canal, the manure required to utilize it to 
the best efiect would be forthcoming for many years, is perhaps open to doubt. 
There is some evidence that the soil on the Hathmati Canal is deteriorating from 
an insufficient supply of manure Too much weight, however, ought not to be 
attached to this objection, for wo have it on the evidence of Mr. MoUison that 
until ten per cent, of the area of Gujerat is irrigated there is little fear of 
manurial supplies proving insufficient. In any case, high class cultivation can- 
not bo extended •per saltum ; and it is on that, and on rice, that the extension 
of irrigation in Gujerat must depend. 

108. Drainage. — Some tracts in Gujerat suffer from water-logging, and atten- 
tion has been devoted in recent years more to the construction of drainage than 
of irrigation works. The evil is said to be on the increase, and is attributed to 
several causes — the silting up of the Gulf of Cambay and the consequent rise in 
the bed levels of the rivers in Northern Gujerat which fall into it ; the distur* 
banoe of the natural drainage of the country due to the construction of railways ; 
the encroachment of the sea on the coast villages of Broach ; the silting up of 
old drainage lines ; and the opening of new drains in the Gaekwar’s territory, 
which bring more water into Gujerat. The drains which have been constructed 
appear* to have reclaimed considerable areas which have been brought undw 
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cultivation, and we Lave no doubt that more works of this kind are required. 
But we have heard complaints that their cllects have not been \Adiolly bene- 
heial, and that the land is often un watered too rapidly, so that in seasons 
of drought water is oanied £#vray which should have been retained m the fields, 
while at times of heavy rainhill a valuable tilth is washed off the surface 
into tile drains. The most effective lemedy tor these evils would be the con- 
struction of small field hands with proper arrangements for letting off the water. 
But it is probable that too great a run-off has been provided for in some of the 
drains, on which some form of regulation maybe required, and the matter should 
receive attention. 


(ii). — Existing State irrigation works. 

109. First class irrigation works. — In Bombay, Irrigation Works arc divided 
into two classes, hrst and second. The first class includes all works, whether 
major or minor, for wliich capital accounts are kept, and those are under the 
management ol the Public Works Bexiartment The second class includes petty 
works for which a revenue account only is maintained. These works are 
managed under the Civil authorities, the Public Works Department being respon- 
sible tor their maintenance ; and the lands irrigated by them are assessed at 
a consolidated rate. There are only two first class works in Gujerat — the 
Uathmati Canal and the Khan Cut — both of winch aie in the Ahmedabad 
district. Their protective value is small, the average areas recorded as irrigated 
by them during the ten years ending 1900-01 being 3,225 and 1,9G1 acres respect- 
ively. Duiiiig the famine >ear of 1S99-1900, the Ilathmati Canal irrigated 110 
acres onlj , and the Khan Cut did not iirigatc a single acre, as it was dry through- 
out the season. Their productive value is t‘ven moie unsatisfactory. The 
Ilathmati Canal ivas opened in 1873, and is classed as a productive public work 
Tlie total capital oxpendituic to end of 1900-01 amounted to Its. 5,17,838, 
The working expenses up to date have exceeded the gross revenue by 
lls. it, 146, and in addition the interest charges have amounted to lls. 5,51,572 
The Khan Cut has a capital account of lls. 1,29,980. It was opened iiilS8‘3, 
and its gross rev enuc to end of 1900-01 exceeded the working expenses by 
ils 16,279 only. The two works taken together have cost about 9^ lakhs of 
nipcos and just pay their woikiug expenses, the average area irrigated being 
about 5,200 acres, so that the capital cost has been about lls. 200 per acre, 
on which there is no return Those results do not encourage the construc- 
tion of irrigation w orks of this type, namely, channels taking oil from the minor 
riveis m Gujerat. The Ilathmati Canal takes off from above a weir 22 feet in 
height, the catchment area of the river above the weir being 524 square 
miles, but the supply is very precarious and can only bo insured by the con- 
stiuction of a large storage leseivoir, for which no suitable site has yet boon 
found, though the question has several times been taken up. The cost of storage, 
even if Icasiblc, would be veiy great ; and if water were stored it is doubtful if 
there would be much demand lor it except in years of drought. The only 
crop that takes regular iriigution is nee, and it is found that the soil m the area 
commanded is not very suitable for rice cultivation. 

110. Second class irrigatmh works. — There arc in addition 387 second class 
works in Gujerat. Most of these arc small iriigation tanks , but an important 
exception are the Khan sluices which irrigate eleven villages in the Ahmed- 
abad and Kaira districts. These are said to be very useful in ordinary years, but 
they, and almost all the tanks, failed entirely m the famine >ear The average 
imgation from those 387 works during the ton years ending 1900-01 exceeded 

32.000 acres, the revenue dependent theieon amounting to nearly lls. 1,12,000, 
while the expenditure on maiutcuance w'as lls 38,000, or about 35 per cent ol 
the revenue. The net revenue has been therefore about lls 74,000, but this 
does not represent profit on capital exjienditure Most of the w'^orks w ere ori- 
ginally constructed by the people and the expenditure of lls. 38,000 on mainten- 
ance has been incurred by Government in consideration of the revenue depen- 
dent on the W'orks. Of the 387 w orks no less than 289, which iin gate over 

12.000 acres, arc in the Surat district ; and 66, irngating nearly 11,000 acres, 

ftte in Ahmedabad. • 



50 


111 Other small irrigation tanks . — The tanks which are classed as second 
class works; irrigate over 20 acres each, and for these continuous revenue 
accounts are maintained. But there are in addition about 4,300 smaller tanks 
upon which over 4.0,000 acres are said to be d^endent for their irrigation. 
There are 1,286 of these tanks in Ahmedabad, 2,200 incKaira, and 700 in Surat. 
As in the ease of the second class works, the lands under them are assessed at 
a consolidated rate. Apparently a large portion of the area irrigated by these 
works is omitted from the annual statistics of irrigated areas. 

112. JRepai/rs of tanks — Wc understand that at the time of settlement 
Government undertook certain obligations in respect of the maintenance 
and repairs of tanks which wore not however very clearly defined Since 
then, in 1892, the Government recognized its duty, as a great landlord, to 
repair tanks from which it was reaping an enhanced revenue. The general 
practice has been to require the cultivators to deposit 10 per cent, ot 
the estimated cost of repairs, and the Public Works Department is then 
asked to carry them out The object of the 10 per cent deposit is to prevent 
applications tor unnecessary repairs. But it has not been considered obligatory 
in all cases, or when loss of revenue would ensue if the lepairs were delayed; 
although it has been luled that the contribution should generally give priority 
of claim for repaira to the tank concerned. It has also been ruled that, without 
the consent of Government, the cost ot repairs should not exceed ten times 
the annual water revenue due to the tank. The evidence laid before us indi- 
cates that these rules have not worked very satisfactorily. No attempt appeal’s 
to have been made to repair the tanks as a whole, or on any regular system. 
On the one hand there has been a general feeling on the part of Govern- 
ment officers that the people had some share in the responsibility for repairs. 
On the other, the people have made no attempt to keep them in order, in the 
expectation, probably, tliat Government would some day repair the tanks nliicli 
in years of ordinary rainfall have served their purpose fairly well Evidence has 
been given, of the value ol which we find it difficult to 3 udgc, tliat the reductions 
given at revision of settlement are at any rate not commensurate with the 
deterioration in the supply as it now stands in many jdaccs 'I’lic neglect 
to repair doeg not seem to have boon duo to want of lands, for allotments have 
been made year by year and allowed in great part to lapse It seems to have 
been duo partly* to a want of system, and to indiftorence on the pait of the 
officers conseqijtont on the absence of complaint by the peojilc during a cycle of 
prosperous years , but very largely to the rule that preference should be given 
to those villages which were prepared to contribute 10 ])er cent, of the cost — 
a rule which caused grievous delays, whic;h prevented any systematic and 
economical dealing with the question as a whole, and which in practice made 
compulsory what was intended by Government to be an optional contribution. 

113. In Surat the water revenue due to private tanks is estimated at 
Rs. 60,000 per annum, and the expenditure at Us. 10,000. It is said that this 
rate of expenditure is insufficient to maintain them in good order owing to 
past neglect, although it would probably suffice if repairs had been canned* out 
regularly. We were told that in this district the wet revenue might have been 
pitched one-sixth higher at settlement if the tanks had been then in order. 
In Ahmedabad, where there are said to bo 1,286 tanks irrigating on an average 
26,600 acres, an annual grant of Rs. 10,000 has been allotted for repairs, but 
the actual expenditure is said to have been about half this or Rs. 30,000 only 
in seven or eight years. The Executive Engineer told us that it was now 
proposed to spend 6 lakhs in the next thirty years. It is not anticipated that 
this expenditure will result in any great increase in the revenue realized 
from these works, but merely that it will make the supply more secure and 
prevent the tanks falling altogether out of repair. The expenditure appears to 
be required mainly to make up for past neglect. The work to be done is 
principally that of repairing and laising the bandst and providing suitable waste 
weirs. In some oases, ■where the tanks have silted up, fJiey will also have to be 
deepened. The cost of removing silt from large tanks is out of all propor- 
tion to the advantage gained, but in the case of these small tanks, which 
may ^1 several times in the season and in which silt accumulates very 
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slowly, oloarancos may sometimes he pccommendcd, especially when it is 
necessaiy to find employment for relief labour. ^ 

114. "We learn with satiff action that Goyernment fully recognizing their 
responsibilities have directed that the 10 per cent, rule, which was originally 
introduced as a sort of test of the urgency of any demand for repairs, should 
be abolished. We would recommend that all tanks should now be put into 
thorough order witliin five years, and that subsequent repairs should be con- 
ducted on a system of rotation, so that every tank may bo overhauled in its turn, 
within a period of 20 or 30 years, or whatever length oC time may be found by 
experience to be suitable. 

115. JLiahility for petty repairs — When once a tank has been thoroughly 
repaired and put into good w'orking order at the cost of Government, wc con- 
sider that the customary obligation on the cultivators to carry out ordinary 
petty and annual repairs, sucli as filling up rat-holes, clearing away vegetation, 
etc., should be strictly enforced. The local responsibility for such repairs 
does not appear to have been as clearly recognized in Gujerat, cither by custom, 
or by express declaration as in Madms, though w^e cannot believe that there 
was no such responsibility in the old days. Be this as it may, wo regard it as a 
matter of the fiist importance that those tanks should bo maintained in a higli 
state of eflBcicncy Government should fimt recognize and carry out its own 
obligations in this matter by putting all the works into thorough order ; and 
when this is done, whatever obligations in the matter of potty repairs can 
conveniently and legitimately be imposed on the cultivators, should be systema- 
tically enforced, legislation of the kind which wc have proposed for Madras 
being undertaken if necessary for the purpose. 

116 Relinqvishment of small tanks.-^ln the case of the numberless very 
small tanks which Government cannot possibly maintain, or of others which they 
are not prepared to maintain, we consider that they should be definitely relin- 
quished, a liberal reduction being made in the assessment We understand, 
however, that the catchment area must be surveyed and estimates made 
before it can be finally decided whether a tank should be retained on the Gov- 
ernment list or relinquished to the cultivatois. Once made, these plans and 
surveys will remain as a guide to the revenue oflicers and otheis of the standard 
to be maintained. . 

{Hi). — Scope for fttrther extetisions of State irrigation works. 

117. Construction of large canals from the principal rivers. — The question 
naturally anses whether Gujerat could not bo almost absolutely protected 
against drought by the construction of large canals taking ofi from the four 
fine rivers w'hich traverse it — the Sabannati, the Mahi, the Nerbudda, and the 
Tapti. We have already pointed out some of the objections to canal irrigation 
in black soil districts, but the question has now to bo looked at from other 
points of view The first thing to bo noted is that these rivers are all 
veiw deep, 30 feet and upwards below the natural surface of the country, and arc 
subject to violent and enormous floods. Tlie head-w orks for any canal, includ- 
ing a weir and head regulator, would therefore be very costly ; and channels ten 
or more miles long, in very deep cutting, would probably be required before 
command of the country cnuld be obtained. But if this expenditure bo faced, 
it has also to be borne in mind that the supplies in these rivers from November 
to May, both inclusive, are so small and precarious that rabi and hot weather or 
perennial crops cannot be irrigated on any extensive scale unless storage works 
are also made. Assuming for the present that the construction of storage works 
cannot be contemplated, the result will be that the canals will supply water only 
for monsoon crops, that is, for rice, and for a limited and variable area 'of rab% 
crops. Probably sufficient water could not be reckoned on to justify the attefiipt 
to irrigate sugarcane or garden crops, or at any rate the areas under them would 
he insignificant. In tracts the rainfall of which averages 35 inches, it may be 
difficult to obtain high rates for rice irrigation. But the local officers seem to 
think that there would be little difficulty in getting as much as B.s. 5 or even 
Rs. 7 per acre ; and the scale of rates obtained on the Khari Cut, and Jhe wet 
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rates on rice lands deriving irrigation from tanks, justify this conclusion. In the 
Kistna andpodavari Deltas also, where the rainiaU conditions are not dissimilar, 
the revenue rates are Rs. 4 and more for inigatc'd rice "With a rate of Rs. 6, and 
allowing for working expenses Rs 2 per acre, which is probably the lowest 
rate for such canals as would be made in Gujerat, work? of which the capital 
cost did not exceed Rs 75 per aero, would be remunerative ; and works cost- 
ing even double that amount might be 3ustiliable for protective purposes. 

118. We consider then that for eanals in Gujerat rolianee will generally have 
to be placed, as in Madras, upon i-ice irrigation. Iriigation foi rabi is, how'ever, 
not altogether out of tlui question. Rut it will not be possible without storage 
works, w'liich are likely to be expensive, and tor which sites will be diiilcult to 
find and, perhaps, to acquit e It is unfoituuate that the most likely oountiy for 
such woiks seems to be in almost every instance outside Bnti«-h territory Rut 
t^icre is no pr'imA facie reason to suppose that there would be any insuperable 
difliculty in ooming to terms with the Durliars of Native States ior the utilization 
of the sites. Similar ditliculties were ovevcoiuo in the case of the Nira Canaland 
the Poriyar ])ro|('et, tlu* hike reservoirs of wdiich are sitiiatc'd respectively in the 
teiTitonesof the Chiel o( Rhor, and ol Ills Highness the Mahara.ia of Travancore. 
Ror storing tlie watoi*s of tlie Gujonit rivei's, search must be made for sites high 
up the valleys in hilly country, when* the land likely to bo submerged will not 
be of groat value for cultivation Prospecting for such sites has been begun by 
Ills Ilighness the Gackwar of Raroda with the object of storing water for use 
in Ins own territory We think that a thorough and scientific examination of 
the head watci*s of the Sabarmati and Mahi, and of those fiarts of the Satpuras 
a'od Vindhyas which feed tributaries of the Nerbudda, should be made with the 
object of ascertaining what the possibilities are of storing the head waters 
of the great rivera of Gujerat, and of utilizing them for the benefit of the 
whole of the country commanded, whether British territory or Native States 
It 18 of extreme importance, in the interests of our own t amino administration, 
tliat the Native States of Gujerat, from Raroda downwards, which march and 
are interlaced with British territory at numberless places, should be given as 
eflBcient protection fi*om Jammu as circumstances will allow We have no 
hesitation therefore in recommending that the cost and agency for the proposed 
in vesti^tion should lie provided by the Government of India What the result 
of the survey Will be it is impossible to predict It may turn out that the 
expense of shiraige will be prohibitive, or the difficulties of making the works, 
insuperable But until the possibilities have been ascertained, the attempt to 
render a considerable measure of famine protection to Gujerat ought not to 
be abandoned in despair. 

119. The Sabarmati Bclieme . — The first scheme to be considered is that of 
tapping the Sabarmati. Surveys for this work were first made as long ago as 
180S, ulicn it was proposed to irrigate on both sides of the river It was 
subsequimtly decided in 1873 that, ns the land on the left bank would bo 
provided for by the Ivhari river u orks, the Sabarmati water should bo used 
only on the right bank I’lic project v\as revised in 1893, but was tfiot 
rocomnicndod by the revenue authorities. The people in the tract that would 
bo commanded have, in coiisoqueiico of the famine of 1899, been petitioning 
for a reconsideration of the scheme, and the old estimates have been brought 
forward, with some revision to indicate the probable scope and cost. The 
head-works would bo placed near Alimedabad, just below the pumping station 
for the city water-works, and water would be supplied to the fertile lands 
of Sanand and Dholka, A very expensive and substantial weir on a sandy bed 
would be i*equired, with a head chaimel, 40 feet deep in the fli*st mile, which 
would run out and command the country in the tenth mile. A monsoon dis- 
charge of 600 cuaecs has been proposed, but this supply will not, as a rule, be 
available after September, audit is difficult to say wffiat quantities may be relied 
on betw een October and July The recorded discharge observations, prior to 1901, 
indicate a minimum of 378 cusecs in October, falling gradually to 100 cusecs 
in April, May, and June, but the record is incomplete and unreliable, as observa- 
tions have only been casually and occasionally made without any attempt to 
secure minimum values. The avovasre dischai^cs during September and October 
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1901 were, however, no higher than 239 and 126 acres respectively, and at the 
time of our visit in December the discharge must have been less thj,n the latter 
amount, the bed being almost dry. It is doubtful therefore whether any supply 
can bo relied on after Octobdr in a dry year, though the safety of the monsoon 
crops would be assured. • There appears to be some doubt as to the area that can 
be commanded by the scheme, which has been variously estimated at Irom 55,000 
to 100,000 acres, but, if the latter area is available, an annual irrigation of 
about 33,000 acres may be reckoned as feasible, 'i'hc total cost of the scheme 
has been roughly estimated at 24 lakhs. If it can be completed within this 
sum, and if 33,000 acres can be irrigated annually, a return of over three per 
cent, might be anticipated ; but it is impossible to form an opinion until tho 
scheme has been worked out in greater detail by the Public V\ oiks and Revenue 
officers The long reach of deep cutting in the first ten miles would be admir- 
ably suited for the employment of relief labour. This scheme, however, even if 
successful, makes use of but a small portion of the w aters ol this considerable 
river, and by no means obviates the necessity of searchini* for sites for storage 
W'orks higher up the valley, both in British hTintory and m Native States We 
recommend indeed that this examination should be undcrtakim before any 
attempt is made to work out the Sabarmali proiect in i^reater detail, as it is 
(^uito possible that investigation may show that, if suitable arrangements can be 
made with Native States, a scheme of a much more cxteiisixc and useiul charac- 
ter can be proposed. 

120. Mahi river scheme.— The idea of a canal from tho right bank of tho 

Main river, to irrigate the south-eastern portion of the Kaira district betw'cen 
Thasra and Anand, docs not seem to have advanced much beyond the suggeslijro 
stage , though a site for the head-works has been proposed by tho Executive 
Engineer, near the point where the raihvay from Anand to Godhra crosses the 
river If a suitable site could be found a few^ miles higher up, beyond Row a 
Kantlia territory, it might perhaps also be possible to take off a loft bank canal 
into the western Panch Mahals The Main river is not perennial, and monsoon 
irrigation only could ho provided for ; but although the river is a large one, very 
little seems to be known about its discharges. The wells in this part of the 
country appear to be very deep, and it may be inferred tliat irrigation w'ould 
be appreciated if tho soil is suitable, but wc have seen no repoits cin this point. 
All these matters should be fully investigated. • 

121. The Nerhudda — Tho Norbudda has the best and most unfailing cold 

weather supply of all the Gujerat rival's, but there appear to have been no 
obsci'vations ol cold or hot weather discharges Tho question of a canal from 
the Nerbudda for irrigating any part of the Broach district, seems never to 
have been seriously considered. Wc find iiidoi'd that as long ago as 1863 a pro- 
posal was made to tho Government of India by a Mr J3alston to form Joint 
Stock Companies for the construction ol a large canal in Sind and also “ of thti 
necessary works for irrigating that pait of British Gujerat which is situated 
between the rivers Tapti and Main, by mians of a dam across the Nerbudda, to 
resei-ve a supply of water, and of collateral high level canals, at a cost roughlv 
estimated at £2, .500, 000” Tho writer stated that he had made “a prelimi- 
nary survey of this paH of Gujerat, and collected sufficient data to ^satisfy 
Mr. Hawkshaw, the orninont engineer, that the proposed work is practicable, and 
would be highly beneficial to the province and profitable to its promoters ” Tluise 
quotations contain all the information that w'as given in regard to this proposal, 
and the correspondence ended when the receipt of the letter had been acknow'- 
lodgcd. The question of a Nerbudda Canal does not appear to have ever been con- 
sidered in the Public Works Department ; probably because it was rcabzed that 
all conditions w^ere even less favourable than in tho case of th(* Tapti which as 
we shall presently show has been frequently under* consideration. Thte waters 
are tidal for some miles above Broach, and too brackish for irrigafion 
Upstream of the eastern boimdary of that district the Nerbudda passes througli 
Baroda and Central India States , and if any use is to be made of its water 
it must bo dRiwu off outside British territory, and after irrigating parts of 
Baixida might perhaps he extended into Kaira, but the question does not appear 
to have been investi^ted in any way. , 
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122. The TapH . — A project for constructing canals from the Tapti in the 
Surat oollec{|;orate was made as long ago as 1867. The general idea was to con- 
struct a dam across the river above a rocky harrier near Kurroda, and to take 
oif two canals above this, one from the north, and thd other from the south bank ; 
the former to irrigate the Olpad taluka in Surat, with a possible extension 
across the Kim river into the Ankleswar taluka of Broach, and the latter to irri- 
gate part of the Bardoa taluka in Surat. Both canals, but especially that on 
the south bank, would have been capable of irrigating part of the &aekwar’s 
territory. These proposals were first submitted to the Government of India in 
3 868, when the Government of J^ombay recommended sanction for an estimate 
amounting to Rs. P, 53,573 for the construction of the dam and the south bank 
canal ns an cxpenmental work ; on the success of which would depend the con- 
struction ot the north bank canal, and the completion of the scheme to the ultimate 
extent contemplated. The Government of India were unable to accept this esti- 
mate ; and after some correspondence and delav, an estimate for a north bank canal, 
amounting to over 44i lakhs and expected to yield a return of nf'arly 16 per cent , 
was accepted by the Government of India, and sanctioned by the Secretary of State 
in January 1872 Work on thedam was actually staited a few months later; but 
in the following January orders wore given to suspend operations until the detailed 
estimates had been worked out and had received the approval of Government 
Further correspondence ensued. Modified estimates were submitted, and even- 
tually, m 1876, the Government decidotl that the state of the finances would not 
admit of the proiect being proceeded with, and that it should be postponed to 
a more favourable opportunity. A doubt was also expressed as to the esti- 
mates of rei onue which were regarded as too sanguine. In 1883 the Bombay 
CJpvernment again proposed to take up the project ; but after further corres- 
pondence, the Government of India expressed its inability to hold out any hope 
of its being sanctioned as a productive public work. Subsequently, in 1893, 
the Bombay Government reconsidered the pro3ect with regard to its suitability 
ns a relief work ; but the local officers consulted reported so unfavourably on the 
prospects of the scheme that it was again dropped The objections were mainly 
on the grounds that the staple crop of the district was cotton, which not only did 
not require irrigation, but would be injured by it ; that there would be no demand 
for water in the rainy season , and that the small supply available in the hot 
weather could not be diverted to perennial irrigation without injury to the city of 
Surat and its water-supply Notwithstanding the experiences of three successive 
years of drought, these objections were sustained by the official witnesses who 
came before us ; and wo had no evidence of any desire on the part of the land- 
owners or cultivators in Broach or Surat for canal irrigation. 

123. It may thus bo said that the idea of making canals from the Tapti 
has been under consideration many times duiing the last 45 years ; but that on 
each revival of the question it has been viewed with less and less favour by 
the Government of India, and put forward with less and less confidence by the 
Local Government and authorities After considering the whole history of the 
ca'sc, and all the evidence that was taken by us m Giijerat, we are of opinion 
that although the work cannot be regarded as one of extreme urgency* or 
importance, it may nevertheless deserve favourable consideration when works of 
more Immediate importance have been completed. The tract which would be 
commanded suffered less from drought than the more northern parts of Gujerat, 
and distress was not very severe even in 1899, In many years the crops suffer 
from an excess of rainfall ; and in some parts, as m the Olpad taluka, drainage 
works have been constructed or are required to prevent senous water-logging. 
A large and increasing proportion of the whole ai'ea is peculiarly suitable for 
the cultivation of cotton, a crop which non here in this part of India requires ii ri- 
gation. 'J'he supply in the Tapti in the hot weather months is too imeertain for 
the^ irrigation of a considerable area of perennial crops without storage works. 
For all these reasons the protective value to Gujerat of a canal from the Tapti 
would be much less than is often supposed, when regard is paid only to the 
magnitude of the monsoon supplies which discharge unused into the sea. 

124. On the other hand, such protection as would be afforded would probably 
not be yery costly. There is no doubt that all the earlier estimates of the 
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revenue which those worlcs would yield, varying from 16 to 9 per ceiit., weTo 
very exaggerated. In 1885 the sanguine anticipations of earlier years had come 
down to a return not exceeding 4*4 per cent., to bo attained onljf after many 
years ; and now it is certaih that an estimate of cost framed nearly thirty years 
ago cannot be accepted 's ithout further inquiry. There are however reasons 
for supposing that the net revenue on this work may within a reasonable time 
equal the charges for interest, or may at any rate fall so little below them, that 
the permanent charge on the State may be very small. We think it hardly 
safe to rely on much revenue from perennial or oven rahi crops, or on tbe aban- 
donment of cotton for rice cultivation. We find, however, that a right bank 
canal would command a cultivable area of 295,000 acres, of which about 40,000 
acres are under cotton. A canal of the size which has been proposed, and 
without storage works, should be capable of irrigating 50,000 acres of rice, which 
would be less than one -fifth of the area commanded. The area which the canal 

Acres would tKivcrse has already a certain 
Mendvi taiuka . . . lijm amouut of rice cultivation, as shown in the 

oiM taluk* . . 3,700 margin ; and, in both Olpad and Ankleswar, 

an approoiable number of tanks liave been 
constructed for the assistance of that cultivation. These would not have been 
made if irrigation were not required to obtain a good rice crop in ordinary years ; 
and, as already observed, Mr. MoUison has estimated that the existence of tanks 
doubles the value of the produce of rice during a scries of years. Even when 
allowance is made for the expense of preparing fields for rice, and for the 
difficulty as regards manure, wo do not think it unreasonable to suppose 
that in such a tract an area of 50,000 acres under constant rico cultivation might 
he relied on within ten years of completion ; and that if no higher rate than Es 5 
per acre can be levied, and a very moderate allowance he made for water-rates on 
jieronnial and rabt crops, the ivork would not be unremunerative even if the capital 
amounted to 60 laklis. It is indeed true that no lai go irrigation work in the 
Jlombay Presidency, outside Sind, has ever proved rcnmnerativo ; but the only 
work ol the kind in Gujerat is the Ilathraati Canal in wffiich the supply is very 
uncertain, and which commands an area in winch the soil is unsuitable for rice. 
In the Deccan, also, both the soil and the character of the people arc unfavourable 
to the extension of rice cultivation. We think that all conditions arc much 
more favourable in the tract now under consideration. But wo ^wld ktrongly 
urge that even hero the canal should only be taken into those parts in which an 
extension of licc cultivation may be relied on ; and that it sHionld avoid the 
lowest lying tracts in which rice can now be cultivated without the assistance ol 
ti canal, and in which there would be a danger of water-logging. 

125. lleference has been made to a proposed canal on the south-bank of the 
Tapti. This proieot has been given up in lavour of the north-bank canal ; 
partly because the area to be commanded is said to ho less exposed to famine 
than the northern tract ; and partly because the area will be much smaller, and 
will therefore yield a smaller revenue in proportion to the cost of the head-works 
Moreover, much of it is in the Gaekwar’s territory. On the other hand, the cost 
of the canal would be much less, and the soil appears to be better suited for 
rice ; so that it is a question for consideration whether the south-bank canal 
should not be first undertaken. But, beiore either of the schemes is ountddered, 
detailed soil maps must be prepared, and a careful examination made of the 
suitability of the soils for irrigation. 

126. General recommendatiom . — The total area tlial could be protected 
under the various proposals wliich have boon hitherto made for utilizing the 
larger rivers in Gujerat forms, however, but a small proportion of the total area 
of the iirovincc, the physical cliaracteristics of wrliich, it is feared, may not jirovc 
favourable to very extensive irrigation schemes. The question ol utilizing the 
w'^aters of the Sabarmati appears to us to have the first claim to consideration, 
W’*hether regard be paid to the character of the soil, or to the liability of the country 
to drought. But we do not think that the project which has been laid before us 
should be undertaken until the question of making a large storage work in one of 
the Native States, and of taking the canal off higher up the nver, has been carefully 
oonridered \ aud wo think that this should be investigated at once, and tbjtt there 





should be concurrently a fiirther examination of th(f possibilities of utilizing the 
Malii river. Canals &om the Nerbudda and Tapti appear to us to be less 
urgently required as a measure of protection from famine, and great caution 
must be exercised in introducing canal iiTigation inf the black cotton soil tracts 
of Gn jerat. A N erbudda Canal m black soil could not possibly pay, or be justified 
except for the protection ol the country in seasons of extre no drought. The 
country to be irrigated by the Tapti is not suHiciontly exposed to severe famine 
to justify the execution of the canal for purely protective pui’poses. It should 
be undertaken only if likely to prove rcinunemtive, though not necessarily highly 
remunerative, for purposes of rice irrigation on lands not required for the growth 
of cotton. But, as already indicated, the proposals which have been laid before 
us do not cover the ground , and for the ascertainment of the possibilities of irri- 
gation in Gujerat a eomprehonsivc examination of the country is absolutely 
essential. 

127 Subject, however, to the precautions which we have recommended, we 
think it possible that a canal Irom the Tapti can bo made which will be beneficial 
to the country without imposing any permanent liability on the State, and we 
recommend that the matter bo taken uj) as soon as may be convenient. We 
liavo little information as to the Nerbudda, but there appears to bo a wider field 
for the utilization of the waters of this river in Baroda territory than in Gujerat. 
The possibility of extending any canal that may be made in Baroda into some 
portion of the Xaira district seems, however, to deserve consideration , and an 
examination of the country should be made by British and State Engineers 
working in conjunction, so as to utilize the water to the best advantage in all 
Provinces and States of which any portion could be commanded. It may be 
observed that it is liardly possible to utilize effectively the waters ol any ol the 
Gujerat rivers without reference to the interests of Native States, for even the 
Tapti Canal would have to traverse some parts of Baroda Wo realize the 
diflicultios which this may involve, but we do not regard them as insuperable. 
Bveiy irrigation work should be designed to benefit as largo an area as can hi; 
ettcctivcly served by it, without reference to teriitorial boundaries , and wo think 
that if Guvernmont will assist Native States in developing irrigation within 
their own boundaries, and will allow them a fair share on equitable terms of the 
benefits’ of British works which traverse or derive water irom their territories, 
it should not bo impossible to secure the friendly co-operation of the Durbars, 
as has already Ixscn done on a notable scale in the Punjab. 

128. lUver gaiiffea — Before leaving Ibis part of our subject wc must Ctill 
attijution to the want of any reliable and continuous record of the flow in the 
Gujerat rivers. When particular projects have been under consideration, casual 
observations appear to have been made of the actual discharges on particular 
dates ; but there is nothing to show that these dates were the dates of miniTmiTn 
discliarge, or during what periods the discharges varied within certam maximum 
or minimum limits No record has been kept of river gauges with which observed 
dischai^os could be correlated. Wc recommend that permanent gauges be 
established at suitable sites on all the more important rivcis, and that the 
gauge reading be recorded at least twice a day while the river is in flow. The 
many ‘railway bridges which cross these rivers will generally form ideal sites ; 
and when there is any establishment on or near them it should be easy to 
uiTango for the maintenance of a gauge record at an inconsiderable expense. 
The Public Works Department should be made responsible for the maintenance 
ol this recoid, and for the taking oi a few observations of the actual discharge at 
c.ich site cvei y year between the months ol October and July, and at diflerent 
stages of the river, wliich would bo correlated with the gauge readings. It is of 
less importance to take dischargi's during the flood season, as long as gauge 
levels are recorded, but an occasional flood discharge would also be of great 
valtlo. 

129. Minor irHgation worha . — It is difficult to say what scope there is 
in Gujerat for tlic construction of minor irrigation works. The general ques- 
tion of improving the water-supply and affording increased facilities for irriga- 
tion, hw not hitherto received much attention ; and very few definite proposals 
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have been laid before us. Most of th^e relate to works wbiob have been oom^ 
menced under pressure of famine as relief works, and others are worktf wbiob can 
only be recommended as a ipcans of employing relief labour The works pro> 
posed are generally fairly large tanks, though in such a flat country as Gujorat 
there are not many pam where these can be made with advantage. Where 
there arc suitable sites commanding lands in which rice cultivation will certainly 
be practised, it seems probable that such works will have a considerable protec- 
tive value ; and that they will yield some, if not a full, return on the cost of con- 
struction, as the year in which water would not be in full demand for nee would 
be a rare exception A thorough examination of the country with a view to the 
construction of such works would seem advisable. It is true that tanks which 
depend on local rainfall are likely to fail in a year of extreme drought, but it 
by no means follows that they will have no protective value. They will, 
like the tanks in the Central Provinces which did such great service during 
the famine year of 1896-97, be invaluable in years of badly distributed rainfall. 
One great ^fELculty, here as elsewheic, is the supposed necessity for taking up 
the submerged land. In our Chapter on the Central Provinces we make pro- 
posals for overcoming this difficulty (paragraph 362). There is said to be a consi- 
derable field in the Kaira district for repairs and improvements of existing tanks 
and the restoration of broken hands ; and new tanks have been proposed also in 
the Ahmedabad, Panch Mahals, and Surat districts. Particular attention should 
be paid to the Dohad taluka of the Panch Malials which should be thoroughly 
examined. It appears probable also that something might be done in the way 
of constructing channels to take ofP from the minor rivers for the purpose of 
feeding cxistu^ tanks. These channels would he of little use for direct irriga- 
tion, as the supply would be very Atlul and precarious ; but if they ran even for 
a few hours they would bo ot great service in filling tanks, although no direct 
return could bo expected on the cost. There are also drains which draw off 
water from upper lands which might with advantage be connected with tanks. 
'Ihe construction of weirs across rivers hke the Mahi, with rocky beds, has also 
been recommended, so as to impoimd a certain quantity of water which could 
be lifted and used for irrigation. For the present, however, the most urgent 
work for the Pubhc Works Department is the repair and improvement of exist- 
ing tanks, to which we liave referred in the last section. • 

130. Drains . — There is still a great deal to be done in the way of drainage 
works, which may be regarded as really protective, as they result m an extension 
of cultivation, although in themselves of little service in a year of drought. We 
think that the construction of drains, like that of tanks, could in many cases 
ho facilitated and, what is of even greater importance, rendered more popular, 
by the adoption of the policy which is suggested in paragraph 362 ^q/Va. 

(*«). — Private irrigation works, 

131. IVell Wells exist in considerable numbers in Ahmedabad, 

Kaira, Surat, and in smaller numbers in the Panch Mahals. There arc very 
few in Broach, for, as we have already shown, well irrigation is not suited 
to the rich black soil of that district, and the water in such soil is generally 
brackish. Elsewhere they can bo worked with profit up to a depth of 40 feet, 
and even up to 60 feet in a year of drought In the garden lands of 
Surat, water is as near as 20 feet from the sm’face, and even less in some 
localities ; but in other districts it is seldom less than 30 feet, and generally 
more. There are large tracts in which water cannot be found ; or if found it is 
too brackish for any but tobacco and barley cultivation, or it acts like glue 
upon the soil. Moreover, the nature of the supply seems to be extraordinarily 
capricious in Gujerat. In some cases fresh water is obtained by sinking through 
a Siilt water bearing stratum ; in others a well is deepened at the risk of "subi^i- 
tuting brackish for sweet water. The water will sometimes desert a well or 
turn brackish without apparent cause The first year of drought (1899) had 
no very great effect on the water level in wells, though in some cases, especially 
in black soil, the water became too salt for use ; but the subsequent years of 
droughty very^ greatly diminished the supply. We have already referred 
to the difficulties of irrigating black cotton so^ from wells, owing to its absorb* 
cut nature and to the cracks which appear m dry weather; in Gujerat 
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the fact that the water-supply is from percolation and not from springs still further 
reduces the*aroa irrigable. Ordinarily, a single mot will irrigate only 2 acres in 
black, and 4 acres in other soil ; though these are^s will be trebled in a year of 
famine by substituting fodder and cereals for garden crops, and taking two or 
three crops off the land. The areas in which it is possible to sink wells that can 
be worked with profit, are so limited that good judges estimate that if every such 
area in Ghijerat were supplied with as many wellB as it could employ, irrespectiye 
of cost, the total area irrigated from them would be at the outside one-tenth 
of the existmg cultivation ; and mdoed Mr. MoUison applies this proportion 
to tlie Kaira district itself, which is the best suited to well-irrigafdon of all the 
Gujerat districts The cost of a single-mo^ masonry well, 8 to 10 feet in 
diameter, and from 40 to 60 feet deep, varies from Bs. 500 to Rs 700. 

132. Extemion cf well-irrvgation . — In Gujerat as elsewhere the extension 
of well-irrigation to bo healthy must be gradual. Before 1896-97 lai^ numbers 
of efficient wells are said to have stood unused. During the recent famine 
an immense number of wells seem to have been constructed, but many of 
them were unlined, and calculated to last one or two seasons only. They were 
made at trifling cost, and served their purpose in some cases sufficiently well. 
We recommend strongly, as the first thing to be done, that the people be assisted 
to complete as many of those wells as may be worth completing, so far at any 
rate as may be necessary to give them a reasonable duration. It seems un- 
doubted that the famine has gieatly stimulated the desire for well-irrigation, 
and that at the present moment the two great obstacles to its extension are 
want of cattle and want of money. We have been told that in parts of 
Gujerat the thoroughly solvent cultivator can get money from the lenders at 
6 per cent. Where this is the case there will not bo much inducement to take 
takam from Government. But we apprehend that the class of cultivators 
which can borrow at this rate must be extremely limited, especially since the 
famine, which, with the subsequent years of drought, has resulted in the general 
mpoverishment of the people. At any rate, if weUs are to be largely extended, 
it is necessary to get at a class below that which can borrow easily from the 
aowkar at 6 per cent. ; and there is every reason for continuing to make takavi 
available with the utmost freedom, now that it has beisome popular with the 
people owing tc. the pressure of famine. We have discussed the general ques- 
tion of takavi loans elsewhere, and wo have now to consider how far the conces- 
sions which we recommend with the object of getting loans freely taken, should 
be made available m Gujerat We think that in this province it may be 
advisable to encourage the sinking ot wells by the grant of most of the various 
trial measures recommended Owing, however, to the apparent uncertainty in 
the life of wells in some parts of the country, greater caution will be required 
than elsewhere in the grant of loans for very long terms At the same time, 
having regard to the appallingly severe effects of famine in Gujerat when it 
does occur, it seems worth the while of Government to incur risk and make 
some sacrifice, with tlic object of inducing the people to secure for themselves the 
protection in years of drought whieh, up to the present, wells, and wells alone, 
havo been found able to give. 

c 

133. Necessity for a subsotl toater survey . — The soil in Gujerat seems 
to bo free alike from the rock which in the Deccan, and from the sandy strata 
which in parts of the Indo-Gangetic plain, offer such obstacles to the wdl- 
sihkers ; and it is so easy and cheap to sink a trial pit to the water that not much 
assistance in the way of bormg implements is required for the purprae. We 
cannot, however, but think that a systematic examination of the subsoil waters 
would throw light upon the extraordinary variations in the nature of the 
supply to which we have alluded There are also many indications that the 
supply to wells in Gujerat may bo rendered independent of ^ the ground water 
by borings of a moderate depth, and we think that this is one of the pro- 
vinoes in which the special investigations which we have elsewhere recom- 
mmided may be undertaken with advantage. 

134. Steam pumps for irrigation . — In connection with well-irrigation, we 
may refer to a modem form of enterprise which has been started in Gujerat, in 
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the form of irrigational stem pamps* of which at least fotir have been recently 
erected on the Sabarmati, and one on the Watrak river. In one case a 
landowner has erected two centrifugal pumps, of 10 and 7^ inches diameter, 
which lift water about 26 feet ; in another a Company has erected two pumps 
of 16 and 12 inches with a lift of 30 feet, receiving from the cultivators, as 
payment in kind, one-fottrth of a rice crop, and one*third of wheat or sugarcane. 
They appear to have oxjierienced more difficulty from the leakage in the 
irrigating channels than in working the pumps. N o royalty appears to have been 
hitherto charged. The landownor stated that if he supplied water to the owners 
other lands than his own, a water-rate of one rupee per acre would be 
charged by Government, and that this had prevented applications. A partner 
in the Company stated that it had permission to irrigate up to 500 acres free of 
charge, but that if it extends its operations special arrangements would be made. 
This form of enterprise is at present in an experimentol stage, but it appears 
to us to be deserving of every encouragement. We think that the right of 
Government to impose a royalty should bo waived altogether for a definite and 
long period, or at any rate that the charge, if made, should be purely nominal ; 
and that the conditions on which such installations are permitted should be 
such as to leave the capitalists free to extend their operations over as wide a 
field as possible. 

135. New private tanks. — Althoi^h the most eligible sites for small tanks 
have probably been taken up, there must be room in Gujerat for more works of 
the same type, for the construction of which private enterprise must be relied 
on. We have discussed in Chapter V the general principles to be observed 
in encouraging and assisting private enterprises of this kind, and have only to 
say here that we consider the protective vsduo of small tanks in Gujerat so great 
as to justify liberal assistance on the part of Government. Under the Bombay 
rule the constructors of the tanks would be exempted from liability to an 
enhancement of their assessments on account of improvements, and would 
undertake their future maintenance. 

136. Bands in Ahmedabad. — Long lines of field hands or embankments, 
four or five feet m height, are another useful form of private irrigation work. 
They are found in the low lying plains of Viramgam in the AhmQdabad. district 
aud in other suitable plains where the cultivators have introduced the system. 
The water which is held up is used for rice imgation below the band, and 
after it has been run off the land above is sown with wheat or ^ram. 

137. Importance of encouraging private works.— We have shown how beset 
with difficulties is the problem of providing Gujerat with large irrigation canals. 
We fear indeed that, when the possibilities have been exhaustively investigated, 
it may be found wholly impmoticable, or prohibitively expensive, to protect by 
means ot canal irrigation such a percentage of the cultivable lands of the province 
as will confer on it a security in any way comparable to that of the Madras delta 
districts or the great canal-irrigated areas of Northern India ; and it is even 
possible that such irrigation would, in some parts of the country, particularly 
in the black cotton soils, do more harm than good. Wo are well aware that 
irrigatiou works of any other class, excepting perhaps wells, cannot be relied on 
to give protection in such an exceptional succession of dry years as that* which 
commenced with the terrible famine of 1899. Nevertheless much may be 
efEcoted by the persistent development and improvement of the existing means 
of protection — private irrigation works and wells. The problem of extending 
and improving these, until recently, has hardly been studi^, for the apprehension 
of famine has been too remote. But there appears to be room for gradual 
improvement on many different lines. The assistance of Government will be 
required, not only financially, but in organizing and advising private effort. 
llioBe who know the people best appear to be agreed that little can be 'expected 
from them when co-operation is necessary, as for instance in the construction 
of new irrigation tanks. Yet the long bands which have been constructed in 
the centre and west of the Ahme&bad district must have been made by the 
joint efforts of many landholders ; and we feel certain that Civil and Public 
Works officers, with a conviction of the importance of small works and with a 

I 
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sympathetic knowledge of the people, would be Able to do a great deal in 
encouraging the development of wells and other privite protective works. l!hey 
can at least indicate where and how suoocss is possible, and can obtain for the 
people whatever money aid may be needed. It may be inquired perhaps why 
the action of Government should be limited in general to the encouragement of 
private effort in small works of this desmiption, and why such works should not 
be undertaken by Government itself. It must be recognized that in a rayatvjori 
province, in which Government takes a portion if not the whole of the rental 
which would go in other provinces to the landowner, a special obligation rests 
upon Government to improve its estate in the same way as a prudent landowner 
would improve his. We have no desire that Government should evade this 
obligation. In the case of Government estates in zamindart provinces, we have not 
hesitated to press .upon Government the duty of executing, by its own agency, 
improvements of the class which the zamindar might bo expected to undertake 
in his private estate. But the case of individual, particular, and occasional 
Government estates, though in many respects similar, differs in important 
respects from that of a vast province a^inistered on rayatwnri principles. 
In the case of the latter, the part which Government can usefully play in the 
management and improvement of the land is necessarily general and remote. 
The rayat, for good or evil, has been given a far more independent status than 
that of a Government tenant in a zamindan province ; and he would bo the first 
to resent the wholesale interference and often ignorant meddling of 
Government officials with his little property for the purpose of. improving it. 
Tho narrow limits which exist for the construction of irrigation wells 
by Government agency have been fully set forth in the general chapter 
on Private Irrigation Works, and much the same principles must we think apply 
to all small works which would benefit a single holding or a small group of 
holdings The functions of Government must be limited to providing the capi- 
tal ; or to enabling the rayat to procure with the minimum mfficulty the capital 
necessary for the execution of the required improvements, to furnishing him 
with tho information and expert aid which he is unable to provide for himself, to 
suggesting the directions in which improvement may be possible, and generally 
to the oi^anizatiun of private effort. Holding these views, therefore, we do not 
recommend that Government should, except in rare and special cases, make 
wells or small tanks, or even hands. But we have proposed that the country 
should Be tliorouifhly examined as to subsoil water-supply for wells, and 
for suitable sites 'for tanks and hands. The concessions proposed under the 
heading of tahavi (Chapter VI) are of course designed to enable the people to 
procure the capital which they require, either direct from Government or on 
easier terms from tho local capitalists, with whom the people may be able to 
make better bargains when they have the alternative of a resort to Government. 

188. There is one measure which has long been regarded as above all others 
essential for the encouragement of private improvement, namely, what is usually 
termed the exemption of improvements from enhancement oi assessment at 
revision of settlement. Now not only is this exemption allowed in the 
Presidency of Bombay, as it is throughout India, but the exemption has been 
made perpetual ; its perpetuity has been declared by law, and by special orders 
of Government, which have been published with tho express object of making 
known • far and wide the policy and its motives It might have been expected 
that in Bombay, if anywhere, the full effect of this extremely liberal policy 
would have been thoroughly appreciated and understood. To our considerable 
surprise, however, we find tha t this is not the case, and that there is a certain 
amount of misapprehensiop on the part not only of the rqyats, but also in some 
oases of the officials, as to the intentions and practice of Gbvemment in this 
matter It is of great importance that any misapprehension of this kind should 
be removed as soon as possible, in whatever way may appear most suitable. 
The (question is separately discussed in Chapter V (I, 180). 

{v),"^Fam%ne works and programmes. 

189. irorks constructed during the famine of 1899’ 1901 . — From April 
1899 to the end of October 1901, 86| lakhs h^ been spent on fam^e rmief 
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works in Oujerat — 3 lakhAon railways, 8 lakhs on roads, 60 lakhs on Tillage 
and District Board tanks; and 26 lakhs on irrigation and drainage works. 
Only three works of any real importance wore incomplete— the (intension of 
the Khari system of canals^ the Muwalia tank, and the Godari-Oora] drainage 
channoL lliey should all three be completed, unless this has already been 
done by the famine labour since employed. With few exceptions the works 
selected were, no doubt, useful works ; but wo think that, in some instances 
at any rate, the policy adopted of concentrating all the labourers in large relief 
camps prevented the best use being made of their labour. It apparently led to 
the expenditure of lakhs on the Broach tank — a work which we inspected, 
and of which it is difficult to see the utility. To this policy must also, we 
think, be attributed the fact that, although for the past three years labour has 
been available in abundance, and although lai’go sums have been spent on tanks 
in certain localities — often more than was necessary— many of the small tanks 
in Gujerat still remain in a state of grievous disrepair Wo cannot but feel 
that a great opportunity for repairing them has been lost. There are no doubt 
difficulties of supervision in the case of a large number of small works, which 
the rayatwari system intensifies, but we arc not satisfied that they were 
insuperable. 

140. Feasible irrigation works for future famines. — We have no doubt 
that, in accordance with the recommendations of the recent Famine Commission, 
the tendency in future will be to attach far greater importance thp,n formerly to 
village works But, in any case, the fact t^t in Gujerat small irrigation works 
afiord perhaxis the only means of employing famme labour with profit to 
the people and to Gkivomment, tells n eightily in their favour, and should 
ensure the first place in all future programmes of relief works to the construe* 
tion and repair of small tanks, and of field embankments of the kind referred 
to in paragraph 136. Whore nothing better can be jiroposed, the beds of the 
tanks should be cleared of silt, although the cost will generally bo great in 
comparison with the benefit gained. Drainage works should also have a pro- 
minent place in the programme. Until a more thorough examination has been 
made of the country, it will be impossible to do more than indicate roughly, 
as we have already done (paragraphs 119 to 126), the field that exists for larger 
irrigation works on which famine labour might be employed. 


Section IV.— THE DECCAN. 

(«). — Local conditions; use and value of irrigation. 

141. Demand for irrigation %n the Deccan. — The Deccan districts resemble 
those in Gujerat in so far that about 95 per cent, of the cultivation is 
unaided by irrigation, and that in a year of good rainfall the dry crops do as well 
or better without irrigation than with it. But there is this great difference that, 
whereas a year of drought is exceptional in Gujerat, it is of very frequent 
occurrence in the Deccan. During recent times the Deccan districts have 
been visited by the severe famines of 1876-78, 1896-97, and 1899-1901, with 
considerablo scarcity in 1901-02. There was also distress, not amounting to 
famine, in 1892. Excluding the Gbat areas the average rainfall is much less 
than in Gujerat, and in ordinary or normal years the cultivation is more 
precarious. Irrigation is therefore much more urgently needed as a protection 
against dropgbt than in Gujerat ; and it may be added that there is much less 
danger of injury to the country by water-logging, not only because it is not 
exposed to floods and can he much more easily drained owing to the natural 
fall in the country, but also owing to an important difference in the culti- 
vation. We have shown how any extension of irrigation in Gujerat would be 
certainly followed by a great extension of rice cultivation, which is the only 
crop, besides sugarcane and garden crops, for which irrigation is ordinarily 
required. In the Deccan, however, irrigation is not another word for rice 
cultivation as it is in Gujerat and Madras. The Bombay Irrigation Report 
for 1899-1900 shows that of the total area irrigated in that year by first class 
irrigation works (106,000 acres), no less than 64 per cent, was under zqilJets, 
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11 per cent, was sugarcane, nearly 7 per cent, grou/id nuts, while only 8*6 per 
cent, was |;ice, the percentage under which was exactly equalled by that 
under maize. In the previous year the proportion of rice cultivation did not 
exceed 4*3 per cent, of the total area irrigated b^ the works. There is no 
evidence of a tendency to extend the area of rice /sultivation in the tracts 
commanded ; but, except in years of very heavy rainfall, water is taken freely 
for wheat and millets, and there is also a marked tendency to extend the 
area under sugarcane and high class crops. Maximum areas are usually 
attained on the Government irrigation works in years of drought, in spite of 
the shortness of the supply, the reason being that water is taken for a much 
larger area of dry food crops than usual. But although the area contracts 
in a wet year, higher class crops are then cultivated ; and the revenue earned is 
often greater in wet years, or years of small areas, than in years of drought 
when every available drop of water is keenly utilized. During the five dry 
years ending 1900*01, the irrigated area exceeded that of the previous five wet 
years by nearly 47 per cent., but the net revenues for the two periods were 
practically identical. Irrigation is, therefore, appreciated in the Deccan as a 
means of increasing the value of the produce of the land, as well as for the 
protection that it affords against drought It is true that irrigation works 
cannot be made to pay, but this is due generally to their unavoidably great 
cost, rather than to the unwillingness or inability of the cultivator to pay for 
irrigation ; the average water* rate being at the rate of Rs 4*46 per acre which 
is much higher than in other provinces. 

142. Soils. — Black soil prevails in all the Deccan districts, but in the 
southern or Carnatic districts a rich loam is also found. The black soil is found 
generally in the river valleys, but it is not so heavy or so retentive of moisture 
as the deeper beds which are found in Southern Gujerat, and Khandesh is the 
only district in which cotton is very extensively cultivated. As in Gujerat this 
crop does not require irrigation. Rice is extensively cultivated in Dharwar, 
and to a less extent in Belgaum ; but it is not much cultivated in other districts. 
There appears to be no reason why rice should not be cultivated successfully in 
the black soil of the Deccan, if an adequate water*supply were available ; but 
in those part^ in which there are water advantages, the people seem to grow 
a large area of dry crops, which in good years yield an excellent outturn without 
irrigation, and a smaller area of sugarcane and other high class crops. In 
years of drought the latter area is curtailed or water is economized and diverted 
to the dry crops. This is undoubtedly the system best suited to the Deccan, 
and it is to be hoped that no attempt will be made to force or encourage the 
extension of rice cultivation. 

143. Manure. — ^The extension of irrigation in the Deccan will, as in 
Gujerat, involve heavy manuring. We had abundant evidence that the people 
recognize this fact, that the value of manure is keenly appreciated, and that no 
one thinks of withholding it from irrigated land. Many new sources are 
gradually being opened In Ahmadnagar safQowor is now grown largely 
for oil-cake, to meet an ever-increasing demand , poudrette is prepared and sold 
by t^ie Municipalities of Poona and other large towns, with great advantage 
to the Municipal incomes ; and recently fish manure has been imported in 
large quantities by rail from the coast districts. We have no doubt that the 
supply of manure will keep pace with any possible extensions of irrigation. 

144. Sivera tn the "Deccan . — The Deccan, like Gujerat, is traversed by 
a number of important rivers, which carry great volumes of water during the 
monsoons, but are dry or nearly dry for the remainder of the year. There is 
this g^eat difference, however, that the Gujerat districts lie near the mouths 
of'the rivers which traverse them, or at the end of their course towards the sea, 
while the Deccan districts are situated near the sources of their rivers in the 
Western Ghats. This fact justifies the hope that it may be more possible 
to provide storage works for the Deccan than for Gujerat. It may not be 
eesj to find suitable sites, even in the Ghats, for such works, wluoh will 
be both difficult and costly ; but any which it may be possible to con- 
struolT will be situated in a region of unfailing rainfall, and yet within a 



ifea&onable distance of tlidarea to be oommandod. The eSeotivu protection of 
any consideiable portion cv the Deccan against famine is absolutely dependent 
on the construction of simh works, which will in a small and humble way 
perform the functions of me glaciers in the distant sources of the snow-fed 
rivers of Northern India, and hold back some portion of the excessive rainfall 
of the monsoons, so as to ensure a small but perennial supply to the rivers in 
whose catchments they will be placed. 

146. Extent qf area protected by irrigation — The following table will 
give an idea of the extent to which the nine Deccan districts are at present 
protected by irrigation from all sources. The areas are averages for the ten 
years ending 1900-01 : — 
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146. Foreign States . — The Deocan districts include Kolhapur and a number 
of smaller Native States, in all of which irrigation would apparently be as keenly 
appreciated as in the British districts. In future schemes for the extension of 
irrigation in the Deocan the requirements of these States should be considered 
as lar as may be practicable. In some cases it may be necessary to construct 
reservoirs in, or to carry the new channels through, some of these States ; but it 
is not thought that this will cause auy difficulties which cannot be removed 
by mutual agreement. 

(m ), — Existing State %rr%gatwn works. 

147« First and second class works . — ^There arc in the Deccan districts 33 
first class State irrigation works, that is, works for which separate capital and 
revenue accounts arc kept, and which are under the management of the Public 
Works Department. Of these, 8 are classed as Major, and 26 as Minor Works ; 
but the distinction is rather an arbitrary one, depending merely on the 
source from which funds were provided. The Minor Works are of the same 
obaiacter as most of the Major Works, and some of the former are more 
important than some of the latter. Six of the Major Works have been sanc- 
tioned as productive works, but no irrigation work in the Bombay Presidency 
outside Sind has fulfilled the oouditions of a productive work Two only, 
the Nira Canal and the Mhasvad Tank, have been sanctioned as protec- 
tive works, and one of these has proved more remunerative than the so-palled 
productive works. The first class works may therefore be considered together, 
without regard to these arbitrary classifications which have been made merely 
for purposes of account. The second class works are long established works, 
which, although not construoted originally by Government, are now under 
Government control. They have no capital accounts. The Public Works 
Department are responsible for maintaining them in a proper 8tate<of rep&irt 
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but the revenue management is in tbe hands of the GolleotOr.^ The following 
table shows the distribution and the protective value of all irrigation works 
maintained 'by the Public Works Department ; — / 
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The minimum and maximum areas shown in the 3rd and 4th columns 
are the aggregates of the minimum and maximum areas for each work 
without reference to the particular years of occurrence. The totals of these 
columns do not therefore represent the minimum and maximum areas of all 
the works in any one year. 

148. The maximum areas on record are 119,771 and 121,229 acres in the 
years 1897>98 and 1900-01, respectively. The minima during the decade are 
62,916 and 69,564 acres in 1892-93 and 1896-96 It will be observed, how- 
ever, that generally the average area is throughout about 60 per cent , and 
the minimum area about 30 per cent, of the maximum recorded. It may 
also be noted that, as a general rule, maximum areas have occurred in years of 
drought, which shows that the works may be of great value in such years, and 
do not ordinarily fail, though failures in a year of drought have occasionally 
occurred. We have before observed that a year of short area may be a year of 
good revenue, owing to the irrigation being confined to the higher class crops, 
and not being required for dry food or fodder crops. 

149. Areas on second class works. — The areas returned as irrigated by 
second class works are practically constant from year to year, for reasons which 
will be explained further on. It will be seen that although these works do not 
irrigath on an average more than 120 acres each, the total area under them is 
greater than that irrigated by first class works, so that they are collectively 
of considerable importance. They are most numerous in Khandesh, Xasik, 
Belgaum, and Dharwar. In the two former districts they take the form of 
bandharas, or weirs, built across the rocky bed of some stream, to divert 
the water into side channels. These channels cannot command the country at 
any great distance from the banks of the stream, but they nevertheless irrigate 
considerable areas, and are (^ten held by several villages. The works are 
managed by the people with considerable skill, every drop of water in tbe 
stream being utilized by means of successive bandharast and tbe channds are, 
when necessary, worked in rotation. The second class works in Belgaum and 
Dharwar consist mainly of tanks. 

150. Produettve value of first cl<tss toorks.— The productive value or 
finanoifld position of the first class works has next to be considered. Taking tbe 88 
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works as a whole the resullts of the 
1900-01 are as shown below! — 
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e e 

. 2,66,68,797 

278-60 

Aveiage water-iates and land levenue . 

. 4,18,691 

4-46 

Average total levenue of all kinds 

• • 

5,77,802 

6-16 

„ working expenses 

• a 

. .3,29,667 

8-51 

„ net revenue . 

• e 

. 2,48,135 

2 60 


161. At the beginning of the decade irrigation bad been dcreloped to 
nearly its full extent on almost all the works, and but little expenditure has 
since been incurred against their capital accounts The average net revenue 
for the whole period yielded a return of just 1 per cent, on a capital ot 24>8 
lakhs, which is the mean of the capital outlay at the beginning and end of 
the decade. Taking the rate of interest at 4 per cent, it may be said that the 
irrigation of 98,829 acres per annum involves a permanent annual charge on the 
State of Rs. 7,44,000, or at the rate of Rs 7*03 per acre. This result is attained 
after levying an average charge on the cultivator of Rs 4*62 per acre, so that 
the true cost of irrigating an acre may he taken at Rs. 12*55,* or a little less 
than one-third of the value of the crop, which, according to the detailed valua- 
tion in the Bombay Irrigation Reports, may be taken as averaging about 
Rs. 42 per acre. 

152. In return for this expenditure the State may rely on the irrigation 
of from 106,000 to 120,000 aoies in years of drought, which would reduce pro 
tanto the severity of-distrcss and the cost of famine relief. There is also ot 
course an indirect return to the State in other ways which must result from any 
increase in the wealth of the country. On the other hand, no account has 
been taken of the interest charges incurred while the works were under con- 
struction, and until they had attained their present stage of development^. 

153. Clasaijioation of workff according to their sources of supply . — The 
great cost of irrigation in the Doccan is so striking, and has sudh an important 
bearing on all proposals for its extension, that we have thought it necessary 
to analyse the figures which have been quoted, in some detail. It has already 
been observed that the recognized classification for accounts purposes of these 
works does not indicate their character, but they may for the purpose of our 
inquiry be divided into five classes as follow • — 

Class A . — The Mutha Canals. 

Class J?.— Canals with ghat-fed storage works, or which are m other 
ways favourably situated : the Nira, the Gokak, the 
Lower Panjhra, the Upper Man, and the Yerla River 
Canals. 

Class C . — Canals without storage works : the Krishna, Kadva,*Lakh 
and Ojhar, Rewari, Cbikli, and Jamda Canals. 

Class Large rain-fed tanks, the capital cost of which is not less 
than Rs. 4,00,000 each. There are four of these, viz , 
the Mhasvad, the Ekruk, the Ashti, and the Maini. 

Class E . — Small rain-fed tanks, each costing loss than Rs. 4,00,000. 

The Mutha Canals really belong to Class B, as they are fed from Lake 
Fife, a fine ghat-fed storage work with a cap.tcity of over 3,200 mifliony of 
cubic feet. But these canals must form a class by themselves. In the first 
place, they have been constructed as much for the purpose of the water-supply 
of Poona and Kirki as for iirigation, and the capital cost includes the cost 
of the reservoirs, mains, reserve weirs, and other works connected with the 
watevoBupply. Apart from this, the area irrigated by the water available 
for the purpose is very small, because the cultivation is all of the highest 



class consisting mainly of sugarcan«‘, the best arfd most, valuable kinds of 
which are grown in the neighbourhood of Poonar It thus happens that the 
capital cost of these canals works out to the abnormal rate of Bs. 729 per acre, 
and as it represents moro than a quarter of the f total capital outlay on all 
works, it is absolutely necessary to consider it separat 9 ly. 

154. The following table gives details relating to each of these dve classes 
of works 




GLA.If or WOBS. 

iTJilf. 


A 

B 

c 

D 

K 

(1) Nurobei of wotKb . ""a . 


1 

5 

7 

4 

1 

10 



Rfl. 

Bs 

Rs 

1 Rs. 

Rsi 

(2) Ciipitnl oosi (1000-01) 


06,60,380 

86,70,0.14 

' 34,93.571. 

' 47,00,416 

i 

21,34,403 

Totah for ten yearn emhng 1900 01 







(3) Wfttrr-ratcB and wet land revenue 

• 

13,04,790 

14,34.037 

1 

7,29,574 

3,05,958 

3,22,637 

(4) QroBs revenue of all kinds « 


24,07,800 

16,83,262 

7,86,891 

6,51,610 

3,69,660 

(5) Working exponiOA .... 

• 

8,20,768 

0.02,101 

7,86,967 

5,01,164 

2,77,638 

(6) Net 

• 

lb, 68,042 

6,81,101 

-00 

50,356 

81,922 

Areai recorded. 


Acres 

Acres 

Aeie*! 

Aere<i 

Acn‘« 

(7) Minimum, Binco 1800-01 • • . 

• 

6,457 

27,271 

7,742 

7,318 

4,283 

(8) Maximum si n . • • 

* 

12,601 

71,977 

28,588 

26,671 

15,162 

(0) Average, 1890 91 to 1000-01 . 

• 

0.1<I6 

40,131 

10.062 

13,261 

8.f.34 

Jtat€s per aae an in (9) 


\U 

Rrt 

Rh 

Rfl 

Rfl 

(10) Capital roBi . ' . • . . 


720 

188 

210 

365 

247 

( 

(11) Water-rate and wet land revenue • 

e 

14 27 

3 11 

4 88 

2 99 

174 

(12) OroB^ levenue of all Kinds . • 

e 

27 31 

3 48 

4 72 

4 16 

1 lb 

(13) Woi king expenses • • • . 


0 07 

1 90 

4 72 

8 78 

3 22 

(14) Not revenue . • • • • 


18 24 

1 47 


0 38 

0 94 

(15) Interest chaigos loss mt icvenuo, or net cob! 
to State per aoie • . • • 

1003 

GOl 

8 32 

13 81 

8 04 



Poi cent 

Pei rent 

Per cent 

Per cptil 

Poi twit. 

(Ifi) Not revenue, return on onpitnl outlay . 

a 

26 

0 79 

e 

1 

0 u 

0 38 


166. Class A. The Mutha Canal. — ^'I'lie work in Cla‘JS A is of such a 
special character that no explanation is lequired of the appar*‘ntly abnormal 
rates shown under items (10) to (14). It n ill be seen that the work is more 
remunerative than those in any other class. It is difficult to say whether 
better or moro financial results would have been attained if the whole of 
the available supply had been made available for irrigation. The capital 
cost could probably have been considerably reduced, and in any case the 
extensions ot area w'ould have resulted in a reduction of all the acreage rates, 
except perhaps that shown as item (11). 

166. Class B. Qhat^fed storage works . — Of the five works included in 
Class B, the Nira Canal is the only one which has a large storage work. The 
remaining four are comparatively small, and their storage is not ghat*fed ; 
but they have been included in this class as their supplies are more assured 
than those of works in Classes C to P. The Upper Man and ITerla river works 




67 


have been very costly, thi capital cost per acre being Es. 286 anil Rs. 242, 
respectively, and neither |f these two works at present pays its working 
expenses. The Nira Oanal, Which is tho best type of works of this class, has 
cost nearly 57 lakhs which corresponds to a rate of Rs. 174 only per acre of 
average irrigation. Its •storage work at Bhatgarh, now known as Lake 
Whiting, has a capacity of 5,600 millions of cubic feet. It is one of the finest 
works of its kind in India, and a work of which any Government might bo 
proud. 

157. On referring to the preceding table it will be seen that the cost to the 
State per acre irrigated (item 15) has been considerably less in this than in any 
other class. The reason is that the capital cost per acre (item 10) is much 
less, or, in other words, a much larger area can be irrigated with a given 
expenditure, when there is a ghat-fed storage work. It will also be seen, on 
comparing items (7) to (9), that both the minimum and average areas of the 
class bear a higher ratio to the maximum than in any other class except Glass A, 
the circumstances in which are special. The return for the whole class is 
pulled down by the low average of the water-rates, which appears to be mainly 
due to the system adopted in working the Nira Canal to which we shall 
presently refer. Tho returns are also affected by the diversion of water from 
the storage work on the Gokak Canal to tho Gokak Mills, which is referred 
to below (^paragraph 176) Allowing for these accidental causes, the return for 
works of this class would probably exceed 1 per cent., and tne iiofmanent charge 
on the State for every acre of irrigation would probably be less than Rs. 6 
per annum. It is only by means ot works of this class that any considerable 
extension of irrigation in the Deccan will be possible. 

158. Class C. Canals without storage works , — Class C includes the 
Krishna Canal, which receives a fairly steady supply from tho Krishna river 
near tho toot of the Ghats, though the area under irrigation could be greatly 
extended it a storage work, for which hitherto no suitable site has been found, 
could be provided. This work has cost less than 0 lakhs, and has been very 
successful, tho average return amounting to 3*35 per cent. The small Rewari 
Canal has yielded a return of nearly 6 per cent. Works of this .class, .which 
are bandharas on a large scale, arc comparatively inexpensive^ as weirs can be 
easily and cheaply built on the rocky beds of the Deccan rivers. But they are 
of little protective or productive value, however small their cost, if the 
supply IS liable to constant failure and interruption. Against the successful 
works just named, may be placed the Kadva, the Fravam river (Lakh and 
Ojhar Canals), and the Jamda Canal works, all of which are of very little value 
without storage works and have failed to jiay even their working expenses. 
We do not think that there is much room for successful works of this class on 
a large scale in the Deccan ; and the general results attained show that, although 
the absolute cost of such canals is comparatively low, the rates of capital cost 
and of working expenses per acre brought under irrigation, are likely to bo very 
high owing to the great uncertainty of the supply. 

159. Classes D and J3. Main^fed tanks . — We have next to consider the case 
of rain-fed tanks situated outside the Ghats, of which there are twenty examples 
constructed at a cost of over 68 lakhs of rupees. Many more works of this 
class have been proposed, or actually commenced, as famine relief works, so 
that it is of great importance to consider the results attained on them. We 
would, in the first place, remark that costly as these works undoubtedly are, 
and uncertain as their action may be in a particular year, they have neverthe- 
less a protective value which is not to bo despised. Particular tanks may fail 
in seasons of great drought, but they do not all do so, and in such year^ many 
of them irrigate their maximum areas. Three of tho four large tanks •in 
Class D irrigated their maximum areas in 1900-01, and the fourth irrigated its 
maximum in the previous year. Several of the smaller tanks attained their 
maximum in tho famine years 1896-98. Apart, however, from their value in 
years of great drought, they are also of great utility in years of badly distributed 
rainfall, and undoubtedly strengthen the position of the cultivator. In many 
places they also have an indireot value m maintaining tho spring level in thd wells. 

k2 
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160. Large and small tanks . — We hare dividid these rain-fed tanks into 
two classes^ according to size Many ot onr witiKsses expressed the opinion 
that small tanks had little or no protective value, nwing to their small oatoh- 
ment areas. The figures in the preceding table Mo not, however, appear to 
support the view that large tanks have a greater protective value, in relations 
to their cost, than small ones, or that they are less unrcmunerative works. 
Whether regard be paid to the areas recorded, to the ratio of the average to the 
minimum and maximum recorded areas, to the capital cost per acre irrigated, 
to the working expenses, or to the actual cost to the State of each acre irrigated, 
the advantage is all on the side of the smaller tanks. The advantage would 
have been all the greater if the dividing line had been drawn a little lower 
down ; tor the most unrcmunerative of all the tanks in Class E is the largest 
ot them, the Ehatodi, which cost Es. 3,79,707, while the working expenses 
exceed the gross revenue by Its. 1.835. On the other hand, the figures for 
Glass 11 have been unfavourably affected by the fact that a considerable 
portion of the supply of one ot the largest tanks in that class, the Ekruk, is 
reserved for the water-supply of 3holapur. It is difiicult to say what allowance 
should be made for this, but it appears doubtful whether any reasonable 
allowance would give Class D the advantage. We do not claim that the 
figures arc conclusive in favour of the smaller tanks The capital outlay 
shown against some of these may possibly have been incurred on restoration of 
old works, and not on original construction. One of the best of them receives a 
supply from the Mutha Canal ; and many of the most remunerative small 
tanks arc in the Dharvvar district, in which conditions are more favourable for 
such works than in the northern districts. The figures, nevertheless, indicate 
that if Government wished to spend, say, a crore ot rupees on rain-fed tanks, 
it would be better to make, say, fifty small tanks at some distance from each 
other, than five large tanks like the Mhasvod, which cost over 20 lakhs. 
Large tanks which can be made to hold two or three years’ supply are of 
course less likely to fail in years of drought than other tanks of any size 
which irrigate annually as large an area as they can ; but the cost per acre 
annually irrigated is very much greater. A tank w'lth a very large catch- 
ment area is likely to receive a higher pioportion of its full supply in a year of 
drought, thap one with a catchment area one-tenth the size, but not a higher 
proportion than ten such small tanks would receive. VVe advocate the con- 
struction of storage works of the largest possible capacity, wherever suitable 
sites for them can be found in the zone of unfailing and torrential rains, or 
when they can be fed from a river or canal ; hut we think that the advantages 
of lai^e tanks in the region ol uncertain rainfall have been orer-rated. We 
have had abundant evidence in other provinces of the collective value of 
numbers of small tanks, but ive need not go outside the Deccan for such 
evidence. We have only to point to the results attained on the second class 
w'orks, which irrigate annually a larger area than all the first class works 
put together. 

161. Protective improvement m financial results of toorhs.-^'hi our 
attempt to determine the true financial position of different classes of works, 
considered with reference to the character of the source of supply, we have 
taken the average results during the decade ending 1900-01 ; because the 
figures show that, in spite of an increase of nearly 47 per cent, in the area 
irrigated in the latter half of the period as compared with the former half, 
the net revenue realized in the two quinquennia were practically identical. 
Wo have little doubt, however, that the great expansion of the irrigated area, 
which has occurred during the last five years of drought, will result in a perma- 
nent improvement in the financial position of these works ; and that, as the 
ad\antages of irrigation are moie widely understood, the average area under 
irrigation will approach nearer and nearer to the maximum. On this account 
the future financial prospects are probably more favourable than is indicated by 
our statements of the results attained during the past ten years ; hut when 
every allowance is made for this, and for possible improvements in the adminis- 
tration of the canals, we do not think that they will ever prove remunerative 
in a financial sense, or that they can be expected as a whole to return more 
than 2 per cent, on the capital cost. 



162. l^aneial resultsiM second class works,'— As regards second class works 
(paragraph 147)f it is found wat the average revenue credited to them amounts to 
its. 4,48,489 per annum, irAle the average expenditure on maintbnanoe and 
collection fees amounts to ns. 1,87,119, or 42*2 per cent. At least 99 per cent, 
of the revenue credited to these works is indirect, that is, it is a certain share of 
the fixed consolidated land revenue assessment ; and it shows very little varia* 
tion from year to year. It is subject to lemissiou on account ot lailure of the 
works, but otherwise it is payable whether water is taken or not. This accounts 
for the small variations in the areas returned as irrigated by these works. 

163. Protective and productive working of canals. — Several questions con* 
nectedwith the working of the first class irrigation works have been brought to 
our notice, on which we desire to offer a few remarks. The first of these is the 
difierence in the administration of those classed as productive and protective. 
It is the practice in Bombay to manage the two works classed as protective 
•—the Nira Canal and the Mhasvad tank, — on what are called protective 
principles ; that is, less with a view to commercial profit than to the protec- 
tion of as large an area as possible in the event of a drought occurring. 
Thus it is the custom to restrict, in the beginning of the year, the area that 
may be put under sugar-cane and other high class crops ; in the apprehen- 
sion that the rainfall may prove deficient, and that there will be a strong 
demand for water in the following cold weather for dry food crops which 
it will not be possible to meet without such restriction. If there is a normal 
rainfall, the area under high class crops is therefore much less than it would 
otherwise have been, or might have been, and a great deal of canal revenue is 
lost. If the rains fail there is loss, if any, loss of revenue ; as the water held in 
reserve is utilized to great advantage in piotecting a large area of dry crops. 
On works which have been classed as productive, this system is not observed ; the 
idea being that, as they have not been sanctioned avowedly for purposes of pro* 

tection, water should be disposed of to the 
best advantage, or, as it is called, on com- 
mercial principles, so as to bring in as 
great a lovenue as possible without regard 
to the possibility of drought The differ- 
ence IS phown by the table in margin, 
showing the average' percentages of 
sugar-cane and 8 mouths’ crops on the two 
protective works, and on those other 
works which have a laiily assured supply. 
The rates tor sugar-cane vary &om its. 10 
to Rs. 60, and for 8 months’ crops from Rs. 4 to Rs. 8 , while those for other crops 
vary from 12 annas to Rs. 3 ; so that the percentage of high class crops very 
materially affects the financial results attained. 

164. Advantages of working on productive principle.— liho first point that 
occurs to us is that, if the protective system of working has any advantages, it 
should be applied to all works alike, irrespective of the fund from which the 
cost of construction has been met. Wo are, however, disposed to doubt 
whether the system has any real advantages, even from a protects e point of 
view. The mere extension of the area under food crops in a year of famine 
is, in the Deccan, no longer a matter of the first importance, as it was in 
1877*78. There is no longer any difficulty iu getting food grains into the 
province in years of drought. What is really u anted is remunerative agricultural 
employment for the people ; and as long as this can be found for them by 
means of irrigation works, it is a matter of little importance whether they 
are employed in the cultivation of food crops, or of such a crop as cotton or 
sugar-cane w'liich can be exchanged for food. If the cultivation of aii ac^e ot 
sugar-cane will afford employment, directly or indirectly, for ten times as many 
people as an acre of juar or bajri, there is no particular advantage, even in a 
famine year, in sacrificing the acre of cane for the sake of the ton acres of 
millet ; and in a year of ordinary rainfall the acre of cane is lost to the 
country, and the profit that might be derived from irrigating it, is lost to the 
State. If the wealth ot the community is to be increased to the luU extent 
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wbioh tbe expenditure on irrigation works may rdndor possible, these must 
be worked with regard to tbe conditions m normal, ai d not in exceptional, years. 
Subject to ohe limitation to which we shall presentlr refer, we consider that, 
as a general rule, the system of working whioh will give the best commercial 
results will also be found to be tbe most protective. Tbe greater the amount 
of the canal revenue, that is, the greater the amount which tbe cultivators 
are willing to pay lor the use of canal water, tbe greater are tbe profits of 
cultivation, and the addition to the wealth of the community ; and we cannot 
recommend that the productive efficiency of irrigation works should be crippled 
in ordinary years, for the sake of meeting the supposed exigencies of a year of 
drought. We think that in the long run tbe cultivators may be trusted to 
know their own interests better than the authorities, who may attempt to 
impose restrictions on the course of cultivation ; and that if left to themselves, 
they will extend the cultivation of food crops when the rise of prices, and 
other indications of approaching scarcity, encourage them to do so. Lastly, 
wc cannot but recognize that the continued extension of protective irrigation 
must depend on the financial results attained on works which have been coU' 
structed. If such works could be made to pay, as the canals in Northern India 
pay, there would he no limit to the funds which successive Governments of 
India would readily devote to their multiplication. But if, in consequence of 
the adoption of a faulty system, each new work imposes a permanent charge 
on the revenues of the country out of all proportion to the protective advan- 
tages gained, a time will come when the extension of protective irrigation will 
be discontinued, owing to the blunders committed in its name. 

165. The Lxeoutive Engineer, Poona Irrigation Division (Mr. Visvosvaraya), 
informed us that it would be possible to treble the net revenue on tbe Nira 
Canal if the existing restrictions on the extension of high class cultivation were 
removed ; and other officers have also testified to the prejudicial effect of the 
existing system. We are not in a position either to accept or to question this 
estimate ; but we cannot but think that if, by a relaxation of the present rules, 
it were possible to treble or even to double the net revenue of the canal, the 
increase, in successive seasons, of the wealth and prosperity of the cultivators 
would be a far better protection in a season of drought, than the greater extension, 
in that particular season, of the area under food crops which may be rendered 
possible by tbe continuance of tbe present system. And if the Nira Canal could 
be made to pay 3' per cent, on its capital cost, tbe greatest objection to tbe 
extension to all parts of tbo Deccan of as many works of the same class as it 
may be possible to construct — the objection based on tbo permanent charge that 
such works would impose on the State, — would practically disappear. 

166. NeceasUy for a mde diatribidton of the auj^ply . — There is one excep* 
lion to the general principle that tbe system of working whioh will give tbe best 
commercial results, will also in tbe long run afford the greatest protection We 
refer to the importance of a wide and fairly equal distribution of the supply. 
Even this does not always involve an exception, for the cost of a wide 
distribution is very often compensated for by the greater permanunee and 
stability of the demand. But even when this is not the case, we consider it of the 
greatest importance, on both protective and sanitary grounds, to distribute the 
available supply as widely as possible, even wlien this may render the works less 
remunerative. This is especially tbe case in the Deccan, where wet cultivation 
can be supplemented in ordinary years by largo areas of dry crops. Tbe Mutha 
Canal affords an instance of the evil of concentrated irrigation ; no less than 60 
per cent, of the area irrigated is under sugar-cane within a radius of a few miles 
from Poona ; and wc have had evidence that very serious injury is being caused 
to tbe soil by water-logging and over-cropping. We have also been informed 
that water cannot be sent down to the tail of the canal, owing to the demands 
of the Poona cane cultivators; and a proposal has been made for a new storage 
work to give a supplementary supply which may be joined to tbe tail of the 
canal and to extensions beyond it. The ooncentratiou of irrigation around 
Poona must reduce the protective value of the canal. N o doubt the cane 
cultivation employs directly and indirectly a great number of labourers ; but 
thwe is^ reason to tear that, when irrigation is thus concentrated^ an undue 



share of the benefits of nrotection is appropriated by wealthy landowners or 
capitalists. We think thafi in the Deccan a canal should ordinarily be designed 
to command four, or at lea^ three, times the area which it may be* expected to 
irrigate in normal years ; \hat the share of the total supply to be assigned 
to each water'Ooarse should be proportioned to the area commanded by it, the 
internal distribution being arranged by the cultivators in accordance with their 
respective shares ; and that each landowner within that area should he entitled 
to a proportional share of the supply, so that he may irrigate a quarter or a 
third of his holding, which would rise to 40 or 60 per cent, in years of drought. 
It is not to he supposed that a Government official can carry out so fine a 
distribution of water. What he has to do is to fix the discharge of the village 
water-course, in proportion to the area it is intended to water. This area may 
be divided among a dozen landowners, and it may he left to them to settle among 
themselves for how many hours in the day each is to have the use of the 
water. But when the share that may he taken by each individual has been 
thus fixed, it seems unnecessary to impose any restriction on the crops which 
each may cultivate If a man would prefer to cultivate an acre of cane, and 
to take his chance of being able also to raise a few acres of dry crops on the rain- 
fall, it is surely better to allow him to do so than to refuse him water for the 
cane, on the ground that he may want it hereafter for his dry ciops. But it is 
undoubtedly necessary to prevent, as far as possible, any individual from per- 
manently appropriating more than his fair share of the supply. 

167. Proposed system of leases . — Wo regard with approval a suggestion 
which has been made by Mr. Visvesvaraya that, when after the first few years 
the course ol irrigation has become fairly established, the cultivators should be 
encouraged to form blocks with a fixed rotation of cropping and irrigation, 
such as has been arrived at on the handhara systems ; and to take out long 
leases (6 to 7 years) for a supply of water to these blocks, regulated with refer- 
ence to the scheme of cultivation proposed, a minimum supply being guaran- 
teed for certain periods during the currency of the lease. The conduct of the 
arrangements with the people would have to be entrusted to an officer of 
considerable tact and experience to whom as free a hand as possible should be 
given. At first perhaps few cultivators would combine to forn} blocks and 
take leases. But gradually the advantage of receiving an assured supply of 
water, without having to make annual applications, would be 'realized ; and the 
number of blocks and leases would increase until almost tfaTe whole of the 
irrigable area of the canal had been arranged for in this way. By moans of 
such a system, the combined advantages of the productive and of the 
protective methods of working would be secured ; no individual owner 
would be able to appropriate permanently or continuously more than his 
fair share of the supply ; and apart from the more equal distribution of 
water, a substantial reduction might be effi’cted in the cost of revenue 
management, as the disposal of applications, and the subsequent inspection and 
measurement of irrigated areas, would be greatly facilitated. 

168. Excessive charges for establishment . — We have also been informed 
that the working expenses on many works have been unduly exaggerated, owing 
to the system of distributing establishment charges which obtains in many divi- 
sions. The faultiness of the system is generally recognized ; but, as it affects the 
distribution of charges between the Imperial and Piovmcial Governments, it 
has been allowed to remain unaltered. A proposal to alter it was made some 
years ago, but appears to have been dropped on the ground that the provinoial- 
ization of the irrigation works, which was then contemplated, would render the 
change unnecessary. The works have not, however, been provincialized, and 
no change has been made in the system. Under it, the charges which have 
been made against certain works, principally those in the Ahmadna^r and 
Nasik distru^s, appear to have been extraordinarily high, and to have 
materially affected the revenue accounts for those works which are mostly in 
Glass C. We doubt, however, whether the absolute amount of such charges 
has been such as seriously to affect the financial position of the irrigation works 
in the Deccan, taken as a whole ; and we have not thought it necessary to 
examine the question. Jt is, however, very desirable that the account ef each 



work should be debited only with its fair share of Establishment obargest and 
there appeara to be no real difficulty in the way of a^odification of the present 
system. 


169. Trana/er of small tanka to the second olasa. — We hare already observed 
that water-rates are not charged on the second class works, the cultivators on 
which pay a consolidated dry and wet canal revenue assessment, which has been 
fixed with reference to the water advantages. We think that, when opportunity 
offers, many of the smaller tanks in the first class might, with advantage, be 
transferred to the second class, a suitable addition being made to the ^ed 
assessment, and water-rates being abolished We do not know whether it 
would be possible to do this before the next revision of the settlements, but 
there are advantages in this system, which is almost universal in Madras, 
where the irrigation arrangements have become as it were crystallized by long 
usage. We do not recommend it on the larger or newer works, where the 
system of water-rates must continue for many years to come, especially if 
improvements and extensions are proposed ; but the transfer of the revenue 
management of these small tanks from the Public Works to the Civil Depart- 
ment, and 'the substitution of a fixed assessment for the present water-rates, 
would probably result in a reduction of expenditure, and would leave the 
people freer to manage and develop the irrigation from their tanks without 
official interference. 

170. Small irrigation works. — In addition to the small works of the second 
class there are, as in Gujerat, a number of still smaller works for which no 
revenue accounts are maintained. These works irrigato annually an area of 
about 125,000 acres. They consist partly of small tanks and partly of 
bandharaa or other works for utilizing the waters of streams. They are for the 
most part old works which are ordinarily repaired by the people and the area 
irrigated by them is not included in the returns of areas irrigated by Govern- 
ment works ; but, as in the case of the Gujerat tanks. Government recognizes 
its responsibility with respect to improvements and special repairs. We gather 
that there is probably not much scope for the extension oL very simple works 
of this kind, but the importance of utilizing every opportunity for increasing 
their number sho'hld not be lost sight of. 


(tii). — Scope for further extensions of State irrigation works. 

171. Irrigation works from ghat fed rivers, — It has already been remarked 
that the first line of protection in the Deccan must be sought for in a system 
of canals depending for their supplies on large storage works which will be 
filled from rivers whose sources are in the Western Gliats, where the monsoon 
rainiall is unfailing even in a year of drought. In such a year it is only works 
of this class which can be thoroughly relied on as a means of protection, and we 
have shown (paragraph 167) that, although unavoidably costly, they are 
likely to prove in a series of years the least unremunerative of any wor^^s that 
can be proposed. Ghat-fed rivers are fortunately numerous in the Deccan. 
There are the Panjhra in West Khandesh; the Girna and its tributaries in 
North Nasik ; the Godavari and its tributaries in South Nasik and Ahmadnagar ; 
the Bhima with its tributaries ; the Mutha, Mula, and Nira in Poona ; the 
Krishna m Satara ; the Ghatprabha with its tributaries in Belgaum ; and the 
Malprabha in Dharwar; and canals supplied from some of these could be 
extended into the remoter and less favoured districts of Sholapur and Bijapur. 
The alignment of canals from these rivers, so as to command considerable areas 
which are greatly in need of protection, does not appear to present insuperable 
difficulties, except })OSsibly in the case of the Krishna. The real difficulty lies 
in obtaining suitable sites for storage works. We find that the courses of most 
of these rivers have been examined for sites at different times ; and that many 
sites have been suggested and subsequently condemned as unsuitable, or as 
involving works the cost of which has been regarded as prohibitive. We 
f ullj recognize the great difficulties in obtaining suitable sites for large storage 
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works. It is by some supnosed that a certain percentage of all the rainfall 
that occurs over a given latchment area can, by the construction of suit- 
able works, be utilized fc^ irrigation; and extraordinary statements have 
been put forward as to the millions of aci’es that could be protected by the 
rainfall that occurs annually in the Western Ghats, and other catchment 
areas, as if this could all he impounded and prevented from running uselessly 
to the sea. The practical difficulties in impounding immense volumes of 
water are seldom considered. The irrigation of only 100,000 acres or, say, 150 
square miles, requires a volume of from ten to twenty thousand million cubic 
feet, or a reservoir ten miles long, a mile wide, and fifty feet deep. We have 
already referred to the combination of favourable conditions which must be 
secured before a large storage work can be constructed in the area of the 
Ghats. For the necessarily lofty dam, sound foundations, and suitable 
materials within a reasonable distance are essential ; arrangements must be 
made for passing off flood waters during cyclouio storms ; and, in many other- 
wise excellent sites, this may entail an enormous expenditure ; the construc- 
tion of the work may involve the submergence of many thousand acies of the 
most fertile lands, or tho removal of whole villages and towns , and, finally, a 
practicable alignment must he found for a channel from the reservoir to the 
area which it is proposed to command. Many of these difficulties could 
no doubt be disposed of if no regard were paid to the cost ; hut this at least 
would not he a practical policy. We believe, therefore, that there may 
he large catchment areas the rainfall on w’hich cannot he impounded and 
utilized for protective purposes at any reasonable cost. But vee do not 
think that there has been such a systematic and exhaustive examination 
of the different catchment basins in the Ghats as to preclude the possibi- 
lity of constructing many irrigation woiks in the Deccau, the protective and 
productive value of which will not compare unfavourably with that ot the Nira 
Canal. The examinations which have been made of particular sites appear to 
have been ot a more or less spasmodic character, due to the interest or 
enthusiasm displayed in the matter by individual officers, rather than as part 
of a defined and systematic policy of exploiting to tiie utmost the water 
resources of the Ghats. Tho reason for this is not far to seek It has been 
proved beyond all question that irrigation woiks in the Deooan ca];inotbe made 
to pay ; and the financial prospects ot all projects that have been pioposed have 
been so unpromising as to discourage both the Bombay officers and the Bombay 
Government from persevering in costly investigations of scheincs the ultimate 
rejection of which appeared more than probable, at any rate as Jong as money 
was required for projects of a more promising character in other parts of the 
country. But wc doubt not that if tho protection of the Deccan he given a 
foremost place in tho future irrigation policy of Government, subject to what- 
ever limitation of cost may appear to be reasonable, and if money be found 
for the cost of surveys, future investigations will he undertaken with better 
heart by all concerned ; and will be carried on systematically and continuously, 
until either a satisfactory programme of now woiks has been prepaied, 
or it has been conclusively proved that such woiks arc not practically feasible 
within the limits of cost proposed. Soon after leaving Bombay we forw'arded 
to the Government of India an ad interim recommendation that no time should 
be lost in commencing a thorough and systematic hydrographic and hydiological 
survey of all the catchment areas in the Ghats, and an examination of all 
possible sites for storage works ; and we desire now to state that we consider the 
continuous prosecution of this survey a matter of the very highest importance. 


172. Proposals which have been suggested . — Various proposals or sugges- 
tions for canals with ghat-fed storage works have been brought to our notice, 
a list of which is given below. The works have been placed provisionally > in 
the order in which it seems to us desirable that they should betaken up, 
having regard to the progress already made in their preparation, to the compa- 
rative urgency of the need for protection in different districts, and to the 
importance of distributing protection as fairly as possible between different 
parts of the country. Tho actual order of prosecution will, however, depend 
on the course and results of the general hydrographical survey of tlie ' Ghata 
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which we have proposed, and on many other conuderations ; and we do not 
desire to make any definite recommendations on thia point. 


DSatri« t to be irrigated 


Name of tlrninafro lino 


Nnmc of Frojeot 



173. The Maladevi and Chankapnr projects . — An estimate for theMaladcvi 
riiservoir had been prepared b(*fore wo visited tins Ib’esidency, and the papers 
and plans, which wore moic complete than tliose of other piojeets, were elosely 
examined by‘u8, as thi‘y may he regarded as a typo of the class of works 
required in the' Deccan. We ]>roposed some modifications m the design, 
mainly with thif object of increasing the storage ; and the estimate will after 
revision in accordance w'lth these proposals be submitted to the Government 
of India. The work will give an annual supply to two existing canals, winch 
now irrigate between four and five thousand acres annually, but the supply of 
which is very precarious, and the gross revenue hardly sufficient to cover the 
working expenses. Tt will also provide for an extension ot irrigation. The total 
area to be iirigated by the project, including present in igation, may be estimated 
at i?l,G00 acres in ordinary years, which will probably he met eased to over 
30,000 acres in yeais of diought The total capital cost of the entire project 
will probably amount to about oO lakhs; of winch, however, 11.} lakbs have 
already been expended on existing woiks, or on woik which has been carried out 
by famine labour. The soil in the tract to be commanded appears to be very 
suitable for irrigation , and there can be no doubt as to the great protective 
value of the work in the heart ot a district so liable to famine as Ahmadnagar 
There is every reason to believe that the work null ultimately yield a net 
revenue equivalent to a return of over 2 per cent, on the total capital cost ; and 
in view of the expenditure already incurred, and of the small protective value of 
the existing works owing to the uncertainty of the supply, it appears very 
desirable to commence and complete this work as early as possible. 

,174. The Chanknpur project has also been estimated in full detail, 
and the estimate has been forwarded to the Government of India for sanction 
fiinoe we left the Deccan. It will protect and improve 1,750 acres of existing 
irrigation, and provide for 9,618 acres of new irrigation, at an estimated 
capital cost of tts. 13,22,622. The project will form a useful protective work 
at a moderate cost, and appears likely to yield a return of over 2 per cent, on 
^he capital outlay. 
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175. The Oohak extension project. — TlieGokak extension scliemc, or second 
section of the Gokak Ganalihas much to recommend it. Government appears 
to be under an obligation tdinorease the storage capacity above the Dhupdal 
weir, or head of the present Gokak Canal, for the purpose of meeting the require* 
mentis of the Company pwning the Gokak Mills. It is desirable, therefore, 
to consider the whole question of storage works on the Qhatprabha and 
its tributaries, so as to provide not only for the requirements of the mills, but for 
all possible extensions of irrigation. The plans show that a very largo area 
could be brought under command in Belgaum, in the Mudhol and Jamkhandi 
States, and also m the Bagalkot Taluk of the Bi]apur district, if only sufficient 
storage can be obtained. Three or four sites have been proposed; and though 
objections may be made to each, they do not appear in any case to be insuper- 
able. In order to permit an extension of irrigation to Bijapur, which should 
certainly be aimed at, it is considered necessary to provide an additional 
storage of 8,600 million cubic feet ; and after allowing tor loss by evaporation 
and the supply to be given to the mills, there will remain 5,600 million cubic 
feet available for an extension of irrigation, enough perhaps for an area 
of 67,000 acres. The required storage can apparently be obtained; hut 
present estimates of the cost, which place it at Bs. 83,00,000, cannot ho 
accepted until proposals have been work^ out in greater detail. Oar evidence 
shows, however, that the cultivation throughout the whole area of the tract 
that may bo commanded is very precarious, and that the caual v» ill have a great 
protective value ; while ,it is probable that there will be a strong and regular 
demand for irrigation in both seasons, so that a considerable net revenue may 
he anticipated. It is noteworthy that monsoon crops on the existing Gokak 
Canal form 32 per cent, of the total irrigated area — a percentage which is 
not approached by any other irrigation woik lu the Dcccan. It is oven 
thought by the local officers that the caual, part of which has already been 
constructed, might be advantageously extended for some miles and opened as a 
kharif canal only, before the completion of the proposed new storage works on 
which they must depend for their rahi supply , and that the whole scheme can' 
thus be carried out in sections, each of which can bo brought into operation as 
completed. On the whole, the project appears to he one of the most promising, 
and one ol the most important as a means of protection, of all those which 
have been considered by the Commission , and it is recommended that detailed 
plans and estimates should be w'orkod out as soon as possible.* 

• 

176. The existing Gokak Canal, or as it is called the first section, is classed 
as a provincial work, and is the only provincial irrigation work in the Bombay 
Prosidenoy. It was provincialized many years ago, in consequence of certain 
ratlicr indefinite obligations which had been uudei taken by the Local Govern- 
ment ill legard to the Gokak Mills; obligations which have rendered it neces- 
sary to abandon or hold m abeyance the extension of the canal known as 
the secoud section, on which a capital expenditure ot Its. 1,90,28 1 has been 
inouircd. The mills are at present entitled to a supply of 68 cusecs throughout 
the year, which may be increased ultimately to 136 cusecs as a maximum; hut 
this cannot be given in certain seasons ot the year until the storage has been 
increased. The water supplied to the mills passes through a fall of about 180 
feet, and cannot thereafter ho used for irrigation purposes, as command of the 
country is lost This docs not matter cluiiiig six months in tbc year when there 
is plenty of water to spare ; but we find that the obligation to supply 136 
cusecs during the remainder of the year, is likely to affect the protective value 
oi any proposed extension in a very remat kable manner, and to an extent far 
greater than might be supposed from the actual quantity of w'ater to be sup* 
plied. This will not indeed be the case if new storage works can be provided, 
with a capacity considerably in excess of the requirements ot the area that can 
be brought under command , but our infoi’mation* leads us to doubt whether 
this will be possible. It app^ais not improbable that it may eventually* he 
advantageous to obtain a release from this obligation, by ]>roviding the Com- 
pany with engine power lor use dui mg the dry season, and also paying the 
cost of working. The expenditure thus involved will not ho balanced by the 
increase in irrigation revenue that will ensue ; but the difference would pro- 
bably be not too high a sum to pay for the sake of the larger area wbiph will 
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bo cultiv.atedj and protected. We bare examined tbe position with some 
attention ; and although we cannot go into furthen detail here, we think that 
there are g(fod grounds for believing that the proactive value of any exten- 
sions of the Gokak Canal that may be proposed, could be immensely increased 
at a comparatively moderate net cost to Government, if, by some arrangement 
of this kind, a release from or modification of the present obligations to tbe 
Company, in regard to the dry weather supply, could be obtained. The question 
at any rate will deserve attention when proposals for the extension are under 
consideration. 

177. The Oajauni or Nira Might Bank Canal project . — Little was known 
at the time of our visit about the Gajauni reservoir which it had been pro- 
posed to construct north of Lake Whiting, or in the adjoining valley, and 
which appears to have been surveyed many years ago, although the plans could 
not be found. We have, however, received and considered a preliminary report 
by Mr. Beale on the result of surveys in connection with tins project, which, 
in accordance with our recommendation, he has been conducting since we left 
the Deccan. In one respect this report is very satisfactory, as it indicates 
that there are greater possibilities of storage in the basin of the Nira river 
than we anticipated \ and ind(‘ed that the capacity of any irrigation works 
which may be proposed, is more likely to be limiW by the area that can be 
commanded, or that will take irrigation in any but the driest years, than by the 
run-off or yield of the catchment area. Mr. Beale recommends a project for 
storing about 8,000 million cubic feet ou the Gajauni river, which it is esti- 
mated will irrigate over 60,000 acres, by means of a canal, to take off from 
the right bank of the Nira river, tiaversing the Thai tan State and entering 
the Malsiras taluka of Sholapnr. The capital cost is estimated at about 109 
lakhs, which is nearly double that of the Nira Left Bank Canal, but it will 
protect a larger area If it is proposed to construct this work, we should be 
inclined to recommend that the storage capacity be increased from 8,000 to 
10,000 or 12,000 million cubic feet. We think that, in spite of the greater 
capital coat, the work would be financially more successful, while its protective 
value would be greatly increased The general financial results which 
arc now anticipated, agree very closely with those set forth in paragraph 189, 
which *were calculated long before Mr. Beale’s estimate had been received, 

178. If no darger or better scheme than this can be proposed, we think that, 
when worked out in greater detail, it will deserve favourable consideration ; but 
wo are not satisfied that it meets the requirements of the case. The proposed 
canal will terminate at the Kasai river, and will barely enter the Malsiras taluka, 
which is one of the worst famine areas in the Deccan. We are of opinion that an 
efibrt should be made to do much more for this taluka than is now proposed, if 
full effect is to be given to the policy of storing and utilizing the heavy rainfall in 
the Ghats ; and that there should be, for each basin in which works are proposed, 
an exhaustive survey of the whole field both of supply and demand. In this 
case the size and length of the canal should be fixed with reference not to the 
storage which it may be possible to provide at any particular site, but to the 
total storage which may be provided within the whole basin by the construction 
of suitable reservoirs at all the more eligible or practicable sites. It will of 
course be unnecessary to provide storage in excess of what is required for the 
area that can be brought under command at a reasonable cost’; and there are 
also many sites where the cost of impounding, or the engineering di£Bculties to 
be overcome, may be prohibitive. But, subject to these limitations, we should 
desire to see efforts made to store and to utilize as much as may be practicable 
ot the rainfall over the whole catchment. Wc think, therefore, that no particular 
project should be sanctioned until all possible sites for storage works have been 
examined ; and that tbe scope of any proposed canal should be fixed, primarily, 
witli reference to the combined capacity of as many storage works as it may 
bo found expedient to construct. 

179. We have communicated these views in somewhat greater detail to the 
Government of Bombay, trben returning the plans and papers connected with the 
project/, which had been forwarded for our information. There is, however, one 
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feature in the scheme submitted which we may notice here, as it illustrates one of 
the di£S.culties connected with irrigation projects. Of the total area which will be 
commanded, about one-thir^ will be within the boundaiies of the Phaltan State. 
The oanal is so eagerly desired that the Durbar will no doubt be willing enough 
to allow it to pass through its territory, if a fair share of the supply is allotted 
to the State ; nor is there likely to be any difficulty in realizing the full water- 
lates which will be leviable within British Territory. But, as in most existing 
works in the Deccan, the net revenue on every acre irrigated is not likely to 
exceed Ks. 3 ; while the cost to Government, as represented by the interest charges 
on capital cost, will probably not be less than lls 9 per acre. In other words, 
one-third of the net annual cost to Government of this work would be 
incurred for the protection of those who are not its own subjects. This may 
be avoided if the Durbar can be induced to contribute towards the capital cost, 
in proportion to the share of the supply to be allotted to the State, making its 
own arrangements for the assessment and recovery of water-rates. If this 
cannot be arranged, we can only fsuggest that the area within the State lor 
which irrigation may be provided, be restricted as much as possible, full com- 
pensation being, however, paid for the land to be actually occupied by the 
oanal ; and that a larger share of the supply be carried on into the Sholapur 
district. 

180. The Godavart project. — The Godavari river project was first inves- 

tigated in 1870. A favourable site for head-works was found on the Goda- 
vari river at Nundur-Madhineshwar, 20 miles below Nasik, and eanals taking 
off from the light and left banks would command 80,000 acres in Nasik and 
Ahmadnagar. The river, however, is practically diy duiingthc first six months 
ot the year, and the construction of these canals depends on the possibility of 
finding suitable sites for storage works on ghat-fed streams. The storage 
required is not less than 6,600 million cubic feet It has been suggested that 
pait of this might be given by the proposed Karanjauan tank scheme, wdiich 
has not, how^ever, yet been properly investigated , and that a second reservoir 
might be made on the iiharna river. The possibility ot |>roviding .idequatc 
storage works which may be relied on in all years should be examined, and if 
suitable works can be proposed, the Godavari Canal project should then be 
consideied in detail. * ‘ 

181. Jihima and Ghod rivers. — Useful works taking off trom tanks or 
weirs on the ghat-fed rivers Bhima and Ghod, appear to be possible and to 
deserve fuither investigation. 

182. Krishna Canal. — The question of an extension ot the Krishna Canal 

presents many difficulties. Two sites have been proposed lor storage w^orks ; but 
both have been abandoned as unsuitable, and there are .it piescnt no sugges- 
tions for others. If an adequate supply could be made available, there is a fine 
field for the extension of irrigation in tho Krishna valley both in the Satara 
and Bijapur districts ; but the plans show that there ivill be great difficulty in 
obtaining the required command, and that the works are likoly to be very 
costly. All that can be said is that the question has never been exhaustively 
examined; but it may be hoped that further investigation null result in tho 
discovery of suitable sites for storage works, and of a practicable alignment 
for a canal which w'ould undoubtedly have a great pi-otective value, especially 
if it can be carried into Bijapur. Apart from any large schemes of this kind, 
it seems that there is a field for construction of bandharas in the upper parts 
of the Krishna. These would be useful works, although the tracts to be 
benefited are less exposed 1o sevcie famine than other parts of the district. Tho 
possibility of extending irrigation into Kolhaxmi State also appears to deserve 
consideration. *’ 

183. Pan/na river project. — The Panna river project has been proposed 
by Mr. Visvesvaraya, who estimates that 6,000 million cubic feet can be stored 
— a volume sufficient for the annual irrigation of from 14,000 to 30,000 acres 
according to the class of cultivation,— ' and that the total cost of tho w'orks would 
not exceed 34 lakhs. This appears to be a promising scheme, w'orth •further 
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invustigatioiiy although the area to be oommanded is less insecure than those to 
be protected by other projects. i 

184. Mula rioer project . — The Mula river project has not yet been very 
carefully examinod, but enough information has been obtained to justify a 
more detailed investigation. A promising site for a reservoir has been found 
only five miles above Rabun; it is said that a storage capacity of about 10,000 
million cubic feot can be hero obtained, and that an area sufficient for such a 
supply can bo brought under command. Such a storage nork should suffice 
for the irrigation of between 50,000 and 60,000 acres in ordinary years, and 
this area would be considerably increased in years of drought. Tlie cost has 
been roughl 3 ' estimated at about 90 lakhs, and it is said that the area to be 
submerged in the reservoir is chiefly waste and forest land 

186. Other projects . — The Siv-Dhinli Tanks have also been proposed by 
Mr. Visvesvaraya, who estimates tliat tlicy will he capable of providing a net 
storage of 1,600 million cubic feet for the extension ol irrigation at the low'cr 
end of the Miitha Canal, or in the western side of the Poona district, and 
that the cost is not likely to exceed Rs. 15,00,000 The area to be irrigated 
in ordinary years will vary fiom 5,000 to 10,000 acres, according to the 
percentage of higher class crops. This is not a very costly project, but its 
protective value will bo considerable, and it is likely to j'leld as good a return 
on the capital as can be expected in works of this class. 

186. The Malprabha scheme is at present little more than a suggestion. All 
that can be said of it is that it would provide an unfailing supply if suitable 
storage w'orfcs could bo constructed ; but nothing is known of the area that can 
be commanded, oi of the probable cost, and this information can only be 
obtained by further investigation. 

187. Scope of the foregoing projects . — The foregoing list of works is not 
put forward as a complete programme of practicable piojcots It may heicalter 
be found that many of the works proposed are not practicable, and, on the other 
hand, that many new schemes may be added to the list Until the surveys 
which "we lihve recommended have been completed, it is impossible to say 
what works may bo practicable. Nor can W'c tell at piesent what storage may 
be available for all the works proposed, what areas they will command, or 
what areas will be irrigated on the average and in famine years. Prom such 
information as has been put before us w'^e doubt whether all these works, it 
carried out, would, at any'^ rate for many years after their completion, irrigate 
on the average more than 800,000 acres a year. In a year of drought the 
atea would probably be increased to 500,000 acres, or about double the area at 
present irrigated by State irrigation works of all kinds. The ultimate areas to 
be irrigated by new protective works ma.v be greater or loss than now stated, 
but we put forward these figures as giving wdiat appears to be at present a 
rational idea of the extensions of iirigation that may be possible, if every 
ghat-fed river in the Deccan is put under contribution, and as a basis for 
determining the cost of a given degree of protection. 

a 

188. Probable capital cost — The capital cost of irrigating an acre can only 
be cstimat(>d on the basis of experience gained on existing works, and of detailed 
projects for now works. It has been shown (paragraph 154) that the average rate 
for existing works of Class B is Rs. 188 per acre, but of these the only really 
typical w'ork is the Nira Canal, the rate for which, based on the average area 
for ten years, is Rs. 174 per acre. This r^te is probably too high. Both the 
irrigated area and the net revenue have been steadily progressing on the Nira 
Canal of late years, and there is reason to think that the average area during 
the *la8t five years (over 40,000 acres) may be maintained, in which ense the 
capital cost of irrigating an acre on this canal may be put at Rs. 140. The 
rates for the Maladevi and Chankapur projects, which we have carefully exa- 
mined, will apparently work out to Rs. 170 and 181, respectively, but these 
are estimated, and not actual, rates. On the wdiole, we do not think that it would 
be safe 4o reckon on tlie capital cost of new projects working out to less than 
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Es. 200 per acre of average annual irrigation after the work is fully developed. 
The capital cost of providing for the average annual irrigation of 300,000 acres 
will at this rate amount to\ix crorcs of rupees. As to the return fliat may be 
anticipated, it has been shown that the present average return from all first class 
irrigation woiks in the i^ccnn, averages just 1 per cent. On woiks in Class B 
the return has aveiaged only 0*79 per cent , but the average on the Nira 
Canal during the last five years has amounted to 1*2 per cent. ; and if the canal 
is worked so as to encouiage the cultivation of a higher percentage of high 
class crops, the return may eventually rise to nearly 3 per cent. Such a rate may 
be ultimately realized on almost all new works, but some failures must be 
expected ; and when allowance is made for the fact that irrigation on new 
woiks develops very slowly, it will not be safe to anticipate a higher 
average retuin on all new works than 1 per cent Thus, taking the rate of 
interest at 4 per cent., it may be said that one-quaiter only of the capital cost 
will be remunerative; the remainder, or Ils. 160 per acre, will yield no direct 
return ; or, in other woids, a permanent charge will be imposed on the State 
of Rs. G for eveiy acre of crops irrigated by the works. 

189. Probable financial results of expendtfm e proposed — In order to 
secure a system of u'orks capable of irrigating an average of 300,000 acres 
in a series of years, or a maximum of about 500,000 acres in jear-. of drought, 
the State ivill therefore have to incur a capital expenditure ot 4^ crorcs which 
will he wholly unproductive, and impose for many years an annudl charge on the 
tax-payer of 18 lakhs. Eventually, as irrigation on all works becomes fully 
developed and its advantages are more and more appreciated, the charge may 
he gradually reduced to about half that amount. If it is proposed to protect 
a larger area, the cost of protection may he relatively greater, because there 
must be a limit to tlie number of works which can be constructed at the 
average rate of ca})ital cost assumed We may, ho vi ever, remark heie that the 
protectivb value of any woiks that may he carried out in the Deccan will not 
1)0 limited to that represented by the areas which may be directly irrigated from 
them The annual irrigati6n of from 300,000 to 600,000 aeies, by means ol 
Avater which would otherwise he carried on to the sea, must, by its effect on the 
spiing level, londei existing Avell-eultivation more secure It will„at tlu; same 
time, render possible a considerable extension of that form of cultivation, and thus 
provide a most imijortant second line of protection. Our present purpose is not, 
however, to justify the heavy unpioductivc expenditure w hich such a scheme as 
is here contemplated will involve, hut merely to give a clear idea of the amount 
required for a given measure of protection On this point there should bo no 
illusion. Whatever the area winch it may be possible to irrigate by stoiing 
tho rainfall in the Ghats, all available exjieiieuce points to the conclusion that 
for every acre brought under annual irrigation, a capital outlay of at least 
Rs. 150 must he incuircd, on which Government will receive no direct finan- 
cial return. And .ilthough it is not possible to say, until the suiveys ot the 
Ghats w’hich wc have recommended have been completed, what is the ultimate 
area which may be inigated by works of this class, and at a cost not gieatly 
in excess of that which has been named, we are at pu'sent inclined to doubt 
whether it will exceed 500,000 acres, even in a year of iamme or unlimited 
demand. 

190 Increasing the storage of existing works* — In connection with the 
extension of in i gat ion from existing works, wx may urge the importance of 
increasing the storage, from that available at the present full supply, or crest 
of waste weir contour, to that at or near the maximum flood level, by erecting 
self-acting gates on the waste weir;. and, if necessary, increasing tiie full flood 
discharging capacity. The Bombay Public Works officers have devoted^a great 
deal of attention to this subject. The Bhatgarh dam at Lake Whiting, which 
supplies tho Nira Canal, is mounted with 81 gates 8 feet m height, by means 
of which the available storage is increased by this depth without danger, 45 
of the gates being sclf-actiug and of an ingenious design, oiiginated and 
patented by Mr. Eeinhold, a retired Bombay officer These gates have been 
in use for several years and have worked admirably. A variation of this 
design, to suit special conditions, has been devised by Mr. Yisvesvara^a, and 
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gates of this pattern have been recently erected on the Kharakwasla dam on 
Lake Fife, at the head of the Mutha Oanals. Mr. E. O. Mawson has invented a 
self-acting ^te working on quite a different principle, which also promises 
to be Tory useful in certain situations. It is also proposed to erect self- 
acting gates on the Dhupdal dam at the head of the Gtokak Canal, which will 
increase the depth of storage by 7 feet. Similar gates should be provided, 
whenever the circumstances admit, in the case of new projects. We have 
oui selves suggested to the Bombay officers that they should be erected on 
the Maladevi reservoir, the capacity of which w'ill be thereby increased by 
1,000 million cubic feet, without any increase in the height of the dam. The 
only objection which we have heard to these gates is that they are expensive; 
but in large lakes the value of every extra foot in depth above the present 
full supply level, is so great that the expense will generally be fully justified. 
Wo think that a similar device might with advantage be applied to such of the 
smaller works as are liable to overflow frequently , and that the importance of 
reducing to a minimum the quantity oi water that must pass to escape, 
should be generally insisted on. It may be possible to design a cheaper form of 
shutter for these works which, if not self-closing, shall at least be self-opening. 

191. Main-fed tanks . — We do not recommend the extension of irrigation by 
means of large tanks, like the M hasvad, which are not dependent on the rainfall 
of the Ghats, or some unfailing souicc of supply. Many such woiks have 
been commenced in the Deccan as famine relief works, and many others, 
some of great magnitude, have been proposed. We have already shown 
that existing works of this class have been twice as expensive, with reference 
to the area protected by them, as works of Class B, and at least 50 per cent, 
more expensive than smaller tanks. Even as relief works they aie open to 
objection. They are muoh too large to be completed by relief labour even in 
the course of two or throe years of famine ; and either Government m then 
committed to the heavy expenditure required to complete the work, or it has to 
stand over until the ni'xt occurience oi famine, when much of the old work 
will geuerally have to he done all over again. In the case of high earthen 
dams, there is a distinct danger in continuing work commenced many years 
hofore^nd hpld in abeyance during a long jieriod. For lelief purposes smaller 
tanks, costing, lor works only, not more than five or six lakhs, are therelore to be 
preteried; for if they cannot he completed by relief labour, the subsequent cost 
of completion will not he great. There may be special cases in which it will be 
desirable to increase the existing means of protection by the construction of tanks. 
We should, for instance, be glad if the Manad Tank, or some other woik, could 
he made for securing and improving the supply to the existing Jamda 
Canals in Kliandesh, which, uncertain as it is, may possibly he injuriously 
affected by the development of the Girna river irrigation after the con- 
struction of the Ghankapur reservoir. There appears to be some doubt about 
the foundations for a dam at the Manad site , hut if a tauk of the required 
capaeitv can he constructed lor the amount estimated (Us. 11,21,000), it may 
with advantage he carried out, especially if it is necessary to find employ- 
ment for relief labour But, speaking generally, wo think it better that the 
energies of the Public Works officers should he devoted, for many yeais to come, 
to tlid design and construction of a system of canals fed fiom large storage 
w'orks depending on ghat- rainfall, than on the largo tanks dependent on local 
rainfall that have been proposed in the Khandesh, Bijapur, and other districts. 
Projects for smaller tanks should, however, he prepared iu all districts in which 
such works are possible, for inclusion in the programmes of relief works if 
they cannot be recommended on their own merits for earlier prosecution. We 
shall make specific recommendations later on regarding works which have 
already been partially carried out by relief labour. 

V 

192. EHemions of second class irrigation toorks . — We understand that 
most, if not all, of the second class irrigation works were constructed originally 
by the people, although the Public Works Department is now responsible for 
their maintenance. If works of this kind were now constructed by the Public 
Works Department, they would, under the rules, be treated as first class works, 
unless their cost was less than Bs. 60,000. However they may be classed, there 
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is apparently some scope for such works, if the people cannot be induced to 
carry them out themselves. We are informea that the existing weirs, or 
bandhartMf in Nasik and Khandesh utilize every drop of water dn the rivers 
after the supply has fallen, and that no more works of this kind can be con- 
structed in these districts. But it would appear possible to construct weirs at 
a moderate cost in man;^ other rivers having rooky beds ; and if self-opening 
shutters could he added, of the kind designed by Mr. Mawson, or some other 
suitable pattern, a good deal of irrigation might be effected on the margins of 
the rivers. A series of such weirs on a river might form a single minor 
work. We have already said that works of this sort would be feasible on 
the upper part of the Krishna and on many other rivers ; and although the 
oollective value of all possible new works of this kind will not be very large, 
the matter seems to be deserving of attention. The permanent bcmdhara system 
appears to bo practically confined to the Nasik and Khandesh districts. This 
may be due to the fact that the conditions elsewhere are not favourable ; but 
if it is due to ignorance of the system, or to the inability of the people to combine 
for the purpose of constructing the works, or to their not possessing the necessary 
means or skill, it seems advisable that the matter should be taken up in the 
Public Works Department. 

(iv). — Private irrigation works. 

193. Field embankments. — Field embankments, constructed for the purpose 
of retaining the rainfall on the fields and preventing the tilth from being scoured 
away, arc very numerous throughout the Deccan, and their value appears to be 
appreciated. Duiing 1896-97, and subsequent years to end of 1899-1900, over 
12 lakhs of rupees appear to have been advanced as takavt for the construction 
of works of this class, which, although they cannot be called irrigation works, 
have an undoubted protective value. We have seen instances in which the 
works have failed and the land has been injured by the formation of ravines, 
owing to defective provision for running off storm waters, and advice and 
assistance may sometimes be required in this respect. There appears to be great 
scope for the extension of these works, upon which the people can be usefully 
employed in seasons of famine. 

• • 

19d. Well-irrigation is a most important factor in the protection of 

the Deccan Referring again to the table in paragraph 145, it will be seen that 
out of 847,000 acres, the average gross area irrigated from all sources, no less 
than 520,000 acres, or over 60 per cent., ai’e irrigated from wells. In 1886-87, 
the total number of wells available for imgation in the nine districts under 
consideration, amounted to about 117,000; this had increased to 151,000 in 
1896-97, and to 171,000 in 1900-01. During the five years ending with 
1901-02, 10,184 w'olls were constructed and 11,971 repaired, by means of 
Government loans. Over 60 lakhs have been advanced by Government for 
the construction and repair ,of wells during the decade ending with 1899-1900. 
Taking 620,000 acres as the average gross area under wells during the ten years 
ending 1900-01, it is found that the maximum occurred in the famine year 
of 1896-97, when 665,000 acres were irrigated. This shows that in spite of 
failures of individual wells, the underground water-supply may be relied on in 
a single, or the first, year of famine, notwithstanding the heavier demand made 
on it. In 1899-1900, or after four dry years, the area fell to 607,000 acres, not- 
withstanding an increase of 20,000 in the number of wells There was a fur- 
ther decrease of about 80,000 acres in 1900-01, after a fifth year of drought, and 
many wells must then have failed. But these circumstances are exceptional ; 
and after two or three years of good rainfall the spring level will rise again to 
the normal level. On the whole,' we have no doubt that well-irrigation is a 
much less precarious form of protection than any other, with the exception of 
canals which draw their supply from ghat-fed storage works. 

196. Importance of extending welhirrigation. — Except in the deep black 
soil parts, as in Bijapur, the depth of the spring level in the Deccan, below 
natural surface, is less than in the well-irrigating districts in Gujerat, so that 
wells can be more easily worked. They have, however, often to be sunk through 



rock, and the initial expenditure in proving the water-supply is greater and 
more risky. On the other hand, the well when made requires no steining, and 
is never likely to fall in like the unlined wells in Gujerat. The only masonry 
required is a wall on one side of the well, which is usually square or reotan- 
gu^r in plan, to support the gearing. The cost of a double mot well, to 
irrigate about 6 or 7 acres, varies from Rs. 300 to Rs. 400. The area in the 
Decoan in which well cultivation can be carried on with profit is limited. The 
soil in the uplands is too thin and rocky ; and Mr. Mollison considers that, even 
in the low lands, wells can only be profitably worked when the black soil does 
not exceed from 2 to 4 feet in depth, and has a permeable stratum of muram 
below it. But he is of opinion that the area at present under well-irrigation can 
bo doubled ; and he strenuously recommends the extension of this form of pro- 
tection in all areas in which it is suitable. We are strongly of opinion not only 
that such an extension is deserving of encouragement by all the means, and 
subject to all the precautions, which we have discussed elsewhere ; but also 
that it should be regarded as an essential part of the scheme of piotection 
which we have put forwaid for the Deccan. There is evidence that, in those 
parts in which canal irrigation has been introduced, there has not only been a 
marked rise in the spring level, but also an increase in the amount of water 
passing into the drainage lines ; and wo have already pointed out that this will 
be one great indirect advantage of the extension of canal irrigation. Wo 
desire now emphatically to state that the extension of canal and well-irrigation 
should go on side by side ; and that, in order to obtain the full measure of protec- 
tion which new irrigation works will afford, it is essential that supplementary 
measures be taken to encourage the construction of wejls and handharaa within, 
or on the margin of, the areas to which canal irrigation is to be extended. The 
tract is one in which it would seem particularly justifiable to offer loans with 
long periods of repayment, and even free grants , for the life ol a w ell is evidently 
far more secure in this country than, for instance, in Gujerat. 

196. Wells for suqar-eane , — ^We may refer hereto a suggestion which has 
been made by Mr. Mollison, that canal irrigation for sugar-cane or perennial 
crops should be withheld from any holding in which the owner had not con- 
structed a well from which the crop could be watered during the hot weather, 
or from 1st Apiil to the setting-m of the lains ; the idea being that a canal 
supply should noi. be guaranteed during this period AVe have been told that 
cane cultivation at the lower ends of the canals is now often protected by wells ; 
and that lower water-rates are charged than on lands nearer the canal heads, 
which receive an annual supply during the hot weather. We are unable to say 
whether the universal adoption of Mr. Mollison’s proposal would unduly restrict 
the extension of cane cultivation, or result in the long run in any material loss 
of revenue; but we lully recognize the advantage ol avoiding any obligations 
in respect of the hot weather supply, and we think that the question deserves 
careful consideration. Mr. Mollison has been conducting a series of interesting 
experiments as to the quantity of water required for the successful cultivation 
of cane ; and he seems to be in the way to demonstrate that under the existing 
system the total consumption of water is largely in excess of what is necessary, 
owing to the irregularity in the intervals at which the supply is given, 
and tiie consequent flooding of the crop by the cultivator whenever he gets 
the water. The results of these experiments should be carefully studied as soon 
as they are known, with the object of devising measures for economizing the 
distribution of water, of the kind which we have referred to in paragraph 167. 
If the Irrigation Department is able to do what may be required of it in the 
way of giving the smaller supplies at regular intervals, it will be justifiable 
to put considerable pressure upon cultivators to change their methods of irriga- 
tion for those successfully followed by the Agricultural Department. 

197. Borings and surveys of the underground water-supply . — It has already 
been observed that wells in the Deccan have to be sunk into or through rook. 
The recommendations which we have made elsewhere (I, 176} for a systematic 
survey of the underground water-supply, and for the formation of a special expert 
establishment which would undertake borings and examination of sites, and a^ist 
the people in sinking their wells, are specially applicable to the Deccan districts. 
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From some borings which were made with common jumper bars, in the Shola* 
pur district during the famine, it would appear that it may be possible to pene- 
trate the trap rock m places and reach water*bearing strata at moderate depths. 
Systematic boring may prove to be of great value in determining the existence 
and accessibility of such strata. No time should, in our opinion, be lost in 
organizing a well-boring agency with suitable equipment on the lines followed 
in the United Provinces. 


(a ). — Famine works and programmes. 


198. Expenditure on relief works in 18^6-97 . — The Famine Commission 
of 1898 reported that the expenditure on rebel works in the Deccan during the 
famine ot 1896-97 amounted to Its 95,77,000, distributed as follows : — 


Roads and metalling 
Railway work 
New II ligation works 
Impioving old woiks 
Water-supply 


Rs 

. . 71 , 46,000 

. . 8 , 40,000 

. 13 , 17,000 

1 , 48,000 
. 1 , 26,000 


The actual or normal value of the woik dene on new irrigation w'orks was 
estimated at about one-thiid of the expenditure incurred, but it was doubtful 
whether many of those new w'oiks would be completed. Relict labour wasem* 
ployed on many of them during the recent famine, so that if these w oiks should 
be eventually completed, the work formerly done will not have been wholly 
tlirowm aw'ay Tlie completion of the most impoitant of them all, the Shetphal 
Tank, has been sanctioned, and it will be a useful protective work. The Kapur- 
vadi Tank at Abinadnagar has also been completed, but this is intended more 
for water-supply tbau for irrigation. 


199. Expenditut e during recent famine to end oj March lOOH . — As relief 
works have not yet been closed throughout the Deccan, we have not been able 
to obtain final figures of the expenditure incurred on them during the late 
famine, but the approximate amounts to end of October 1901 are understood 
to be as follows : — • • 

• Rb 


lloadb and load-metalliu^ 

• 


» t • 

. I,ji8,07,870 

Iiiigatiun workb . 

m 

* 

% • 

77,09,937 

Village tanksj etc 

m 

• 


6,45,185 

Rdilwayb • 

m 

• 


2,46,933 

MiBcellaneouB 

• 

• 

• • • 

Total Woiks 

1,191 

. 2,14,11,116 

Kstablislimeiif 

• 

• 


4,86,546 

Touls and Plant • 

a 

• 


, 11,16,225 


Guand Total . 2 , 81 , 13,887 


In Bombay the system ot large relief works, employing several thousands 
of labourers who come from great distances and are hutted on the works, has 
hitherto been generally followed ; and the irrigation works on w'hieh relief labour 
lias been employed, have been usually laigc tanks, the plans for which have 
been liastily prepared. We shall refer to the principal works which were thus 
undertaken in each district. 

200. Eclief works in Khandesh — In Khande'sb, there w'as at tfie oom- 
menoement of the famine a complete scheme for the Chankapur Tank, the 
construction of which we have already recommended. Some work, the normal 
value of which is estimated at about Rs. 70,000, has been carried out by 
relief labour at this site ; but it is understood that the greater part of this was 
executed in a former famine, and that very little was done during the late 
famine ; the reason being that the locality w'as very unhealthy, while the 
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distress in this part of the district was not very severe. The Talwada Tank 
is a small storage work calculated to hold 177 million cubic feet and to cost 
Bs. 1,36,000. The dam was completed by famine labour, and we understand 
that the completion of the project as an ordinary work has been sanctioned. 
On the Furmepada Tank, work was carried out by reHef labour, the normal 
cost of which is estimated at nearly Bs. 1,00,000. This is rather a large tank, 
with a capacity of 408 million cubic feet, situated on the Bori river, and 
estimated to cost Rs. 6,65,000. The supply will bo ample except in the 
worst years, and the foundations of the dam are said to be excellent. It will 
protect nearly 6,000 acres, and will apparently have a greater protective and 
productive value than the average of tanks of this class. Operations have 
been stopped, but we think that the completion of this work should be con- 
templated. Belief labour was nominally employed on another large project 
in tliis district — the Raipur Tank, which has been roughly estimated to 
cost over 37 lakhs of rupees. The only work done, however, was the construc- 
tion of a service road to the site. Other large storage works have been 
proposed — the Aner, Fankheda, and Karwand Tanks — and have been roughly 
estimated to cost 40, 26, and 16 lakhs respectively ; while there are others 
like the Mulher for which even rough estimates have not been prepared. 
We have already shown that the protective value of large tanks of this kind 
is very small in proportion to their cost, unless they derive their supplies from 
unfailing rainfall in the Ghats, which none of these will do. We do not there- 
fore recommend that these projects should be further investigated at present; 
and we think that they may remain in abeyance, at any rate until the more 
important schemes for ghat- fed irrigation works which we have proposed, 
have been investigated. And, for reasons already given in paragraph 191, we 
strongly deprecate the employment of relief labour on these large works, unless 
or until they have been estimated for in detail and have been formally sanc- 
tioned as desirable protective works. There is scope apparently in this district 
for a number of smaller tanks like the Furmepada or proposed Dahivel, 
schemes for which might be included in the programmes of relief works 
after proper investigation ; but we think that works, the total cost of which, 
including all charges, is likely to exceed ten lakhs of rupees, should not be 
included, unless their construction as ordinary wmrks has been definitely sanc- 
tioned on their own merits, and not as a means of employing famine labour. 
We should like to see attention directed to the preparation of projects for these 
small works, for inclusion in the programmes, rather than to the investigation 
of larger schemes, only a small portion of which could over be carried out by 
the labour likely to be available in a single famine. 

201. Relief works in Nmik . — In Nasik a small tank, the Khirdi Sathe, to 
hold 91 million cubic feet, has been almost completed by relief labour ; but it is 
doubtful whether this will be used for irrigation or for the water-supply of the 
town of Yoola. Work to the value of about Bs. 42,000 was also carried out 
on the Odal Tank, which is estimated to hold 491 million cubic feet and to 
cost Bs. 6,30,000. The supply to this tank will apparently be very uncertain, 
and the quantity of work already done is not sufficient to justify its completion, 
except as a means of employing relief labour, for which it should be reserved. 
Other tanks have been proposed in this district, the Fimplad, the Karanjawan, 
and Waldevi. Some of these projects will have to be considered in connection 
with the Godavari project to which we have referred elsewhere. Our general 
recommendation here, as in Khandesh, is that an attempt should be made to 
draw up au extensive programme of works not likely to cost more than 
ten lakhs each, including all charges, but that larger works than this should 
nut bo entered in the programmes unless their construction as ordinary works 
has bc^n sanctioned on theur merits. 

202. Relief works in Ahmadnagar , — The most important work on which 
relief labour was employed in the Ahmadnagar district, is the Visapur Tank, 
which was inspected by us. This is estimated to hold 1,061 million cubic feet, 
but it is not likely to fill except in years of more than average rainfall. The 
work was proposed as long ago as 1870, and was started as a relief work in the 
famine of 1897. The total value of the work done by relief labour to end of Goto- 
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ber 1901 is estimated at over lakbs, but the work has not yet been closed, 
wd nearly three thousand labourers were employed on it at the time of our 
inspection, and also a number of prisoners. The total cost of the «rork is esti- 
mated at Us. 15,19,000. Gonsidering the expenditure already incurred on the 
work and the present st^te of progress, wo think that its completion should be 
sanctioned ; although we note that detailed plans and estimates have not been 
completed for the project, and at the time of our visit the arrangements for 
the distribution of the supply, and even the position and boundaries of the 
area to be protected, had not been determined. In our opinion such a work 
as this should not have been begun as a relief work until the project had 
been more thoroughly investigated, and it vrould have been better to have 
employed the labour on a number of smaller works. Nevertheless we think 
that proposals for its early completion should be favourably considered, pro< 
Tided that a complete estimate is submitted. 

203. The other new irrigation works on which relief labour was employed 
in this district are the Ojliar Uight Bank Canal and the Musalvadi Tank, the 
value of the work done being approximately Us. 5,00,000. Another 6 lakhs will 
be required to complete these two works, but their protective value will be 
small unless the Malaclcvi project, of which they really form part, is completed. 
Wo have already recommended the early prosecution of the Maladevi reservoir, 
and these two works should be completed as part of that project as soon as the 
estimate may be sanctioned. They will not get an annual supply until the 
reservoir is completed, but they will be of some use If the Maladevi project is 
negatived, we doubt whether it will be advisable to spend another 5 lakhs on 
these works for the sake of completing them, though they may be completed 
as far as possible by relief labour on the next occurrence of famine. The 
Maladevi project, if sanctioned, will afford a great deal of employment for 
relief labour, if famine should occur before its complotion , and the same may 
be said of the Godavari and Mula river projects, the early investigations of 
which may be recommended on this account alone. 

204. Relief works in Poono.^-We have already referred to the Shetphal 
Tank in the Poona district, as a work on which nelief labour has been largely 
employed since 1896«97, and the completion of which has behn santitioned. 
It is a tail tank on the Nira Oanal, and as such will have a considerable 
protective value. Belief labour was also employed in this district, during the 
late famine, on the Khamgaon and Warwand Tanks. The former may with 
advantage be completed at once, but the latter may be held in reserve for the 
future employment of relief labour. 

205. Belief works in Sholapur . — In the Sholapur district, relief labour was 
employed during the late famine on six moderately sized tanks — the Fathri, 
Manji, Yadshivne, Badhihal, llotgi, and Bambhurdi — the aggregate estimated 
cost of which, including all charges, amounts to Bs. 37 lakhs; that of the 
largest, the Badhihal, being only a little over ten lakhs. The policy which we 
have recommended above, of employing relief labour on tanks not estimated 
to cost more than ten lakhs, has thereWe been adopted in this district. The 
actual value of work done up to 1st October 1901 is reported as amounting to 
Bs. 12,66,000, but the w'orks have not' been closed, and more must have been 
spent since then. It will bo advisable to complete all these tanks as ordinary 
works, if they were not completed when the relief works were closed ; with the 
possible exception of the Bambhurdi, on which comparatively little has been 
done. There are many other proposals for tanks of the same class in other parts 
of the district for which detailed plans and estimates should be made out without 
delay, so that they may, after professional scrutiny, be included in bhe programme 
of relief works. This district is in urgent need of protection ; and aKhough a 
portion of it may eventually be commanded by ghat-fed canals from the 
right bank of the Nira (the Gajauni project) and the lef^ bank of the 
Bhima, it is on rain-fed tanks that reliance must mainly be placed. We are 
aware that such works are liable to fail in seasons of general and prolonged 
drought. But they will often have a considerable protective value, besides 
strengthening the position of the cultivator in ordinary years ; and, considering 



ho\r much of the work can be successfully carried out by relief labour, we 
consider that their real cost to the State will not be excessive, m comparison 
with the prelection which they will collectively afford. In any case, it seems 
doubtful if anything better can bo done for Sholapur. 

€ 

206. Belief works in Satara . — In the Satara district, the only large work 
on which relief labour has been employed is the Goregaon Tank, the value of 
the work done being estimated at Bs 1,42,000. The total estimated cost is 
nearly 12 lakhs, of which 3^ are for land compensation, establishment, and 
indirect charges. The tank will hold 751 million cubic feet wlion full, but not 
more than 450 millions in a year of average rainfall. We are notable to recom- 
mend that anything more should be done at present to this work than may be 
necessary for safe-guarding the work already done, as its protective value 
nill be small in comparison with the expenditure, and there appears to be 
some doubt as to the foundations of the dam ; but if, on examination, these are 
found to bo reliable at a moderate depth, work might be resumed hereafter for 
the purpose of employing rebel labour, if no more suitable work can be found. 
Some other works have been proposed in this district in connection with the 
Yerla and Man river works, and these should be worked out in detail for inclu- 
sion in future programmes of relief works. 

207. Relief works tn Bijapnr . — In Bijapur, relief labour was employed 
in the Sangogi and Hullur 'I'anks ivbich have been roughly estimated to cost 
24^ and 6 lakhs, respectively. The value of the work done has not been re- 
ported, but we understand that the labour was employed in the excavation 
of the puddle trenches, and their partial refilling with puddle At Sangogi 
the trench was in some parts over 60 feet deep The Sangogi tank will be 
costly, but it is estimated to hold 2,845 millions of cubic feet in ordinary 
years, which would suffice for the irrigation of 12,600 acres. This district is 
so exposed to famine that we hesitate to recommend the suspension of an 
important work of this kind if it can be completed for the amount which has 
been named. We note, however, that not only has th<‘ cost not been estimated 
in detail, but also that the area which can be commanded has not yet been 
determined, and that there is some doubt whether there will bo a demand in 
ordinary years for irrigation up to the full capacity of the tank. Moreover, 
although it is estimated that the tank will fill in 20 years out of 26, or with 
an annual rainfall of lOs- inches against an average ot 24^ inches, we find 
that a rainfall of 3^ inches only was recorded in 1876, of 12 inches in 1891 
and 1899, and of little over 8 inches in 1896. lii such years the tank would 
be liable to fail. Lastly, there is evidence that the cultivators in Bijapur are 
not disposed to resort to irrigation except under pressure of severe drought. A 
remarkable instance of this is the Muchkhandi Tank, the only first class work 
in the district, the water available in which has been practically unutilized. 
Two other second class works, the Nilgund and Inchgeri Tanks, have also been 
abandoned because the cultivators would not use the water. These are small 
works, and tlic disinclination of the cultivators to resort to irrigation appears 
to have been due to tlio uncertainty of the supply and other local causes, and 
we do not regard the facts as conclusive against a further extension of tank 
irrigation in Bijapur, though they indicate the necessity for caution. On the 
whole, we are disposed to rocommeud that operations on the Sangogi Tank 
should be confined to completing the excavation and filling in of the puddle 
trench, and protecting the work already done, so that work can be resumed 
on the dam whenever it may be again necessary to employ relief labour. The 
Hullur Tank is a much smaller work, and it may be advisable to complete it 
as an experiment ; for although an extension ot the Gokak Canal into a corner 
of this district may be possible, it is only by rain* fed tanks that the greater part 
of it can be given auy protection whatever. But a final decision as to the 
expediency of completing these u orks can only be passed after detailed estimates 
and proposals have been submitted by the Local Government. The estimates 
which have been put before us of the cost of completion, and of the financial 
results anticipated, are avowedly approximate, but we think that works of this 
kind in Bijapur are not likely to pay more than their working expenses. 
Auotbex small tank, to cost 4 lakhs only, has been proposed at Halaskop. 
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It can be recommended only as a means of employing relief labour, for which 
it is more suitable than such a large work as the Sang(^i Tank. Other projects 
of this smaller type shonld be proposed for inclusion in the programmes of 
relief works. 

208. Relief works *tn Relgaum ond Rharu>ar. — Relief labour was not 
employed in the Belgaum and Dharwar districts on new irrigation works which 
have not been completed. In the former, the Durdundi Tank, a tail 
tank on the Qokak Oaual, estimated to cost lakhs, would seem tb be an 
excellent work for the employment of relief labour, if not previously undertaken 
on its own merits as part of tho Gokak Canal extension scheme; for, as the 
supply to tho tank will be assured even in the driest years, it will liave a great 
protective value. If the proposals for the extension of the Gokak Canal are 
sanctioned, there will be a great scope for the employment of relief labour until 
the works are completed. Other small tanks have been suggested in this 
district, but the projects have not yet been sufficiently investigated to justify 
their inclusion in programmes of relief works. In Dharwar several small works 
have been proposed on which laige numbers of relief labourers could be 
employed with advantage The most promising of these are Pudkalkatii and 
Kardikop Tanks, each of which is estimated to eost about lakhs. Relief 
labour might be concentrated on either of these without hesitation in the event 
of famine, and the woiks, especially the former, will be worth completing. 

209. Inclusion of village works tn the relief programmes. — The relief 
programmes for the Deccan districts which were shown to us, were those which 
had been sanctioned in 1901, and in accordance with which the current relief 
operations were being carried out Their character is sufficiently indicated by 
the account whioh*we have given of these operations and by tho figures in para- 
graph 199. The programmes for the future w'ere under consideration. We 
have already expressed an opinion that theso programmes should not include 
any largo irrigation wmrks, the total cost of which, including land compensa- 
tion, establishment, and all indirect charges, is likely to exceed Rs. 10,00,000, 
unless the construction of these woiks has been sanctioned by competent 
authority, on their merits as productive or protective works It is desirable to 
have on tlie programmes of each district a tew tanks of the smaller kind'which 
we have been considering — those likely to cost fiom 1 to 10 lakhs — or to provide 
work of a normal value of from ^ a lakh to 6 or 7 lakhs, wliieli can be under- 
taken by relief labour. There must be a few large relief works of this kind to 
form the backbone of the distiict system of loliof works. But we think that 
in the Deccan, as elsewhere, the policy of supplementinir these works with small 
village works, winch was recommended by the late Famine Commission, should 
be developed as far as possible. We have already shown the great importance 
not only of tho second class works which exist in these districts, but also of the 
private irrigation works , and we think that in all future programmes the 
strengthening, repair, improvement, or extension of these useful works should 
find a place. 

% 

210. Mr. Beale has suggested — 

Thai certain tracts of countiy would benefit by tbe unnsti notion of what may Ue called 
kachcha tanks foimcd by lands suitnbly diained to avoid slips, but with no puddle trench The 
function of snch lands would be to head up tbe water for a peiiod, and let it escape gradually, 
thus raising tbe sniionnding subsoil water-level, and producing a small and moie peimanent 
flow in tbe nala below The mateiidl employed for the construction of tbe land would pre- 
ferably be stones and muram alone, or with eaith if the haid materials be scarce * * * 

The kachcha tank is lecommended for districts where well-iirigation is practised, where the 
nature of the catchment area and rainfall would not wan ant the heavy expense of an oidmary 
tank, and where the wells aie liable to be braokibh when the water is low. 

Works of this kind aie to bo found in other parts of India and are .well 
suited for famine labour. Their construction as relief works may be recom- 
mended whenever the water whioh may percolate through the dam can be 
utilised lower down. 

211. It is not our duty to say by whom or in what manner the programmes 
(or these petty works should be prepared, or what arrangements should be 



made for the distribution, payment, and supervision, of the relief labourers who 
may be employed on them. There are no doubt difficulties in making 
thoroughly (efficient arrangements of the kind ; and these difficulties are perhaps 
intensified in rayatwaH provinces, where there are few or no persons of the 
landlord class to command influence and secure unity and co-operation in a 
neighbourhood. But the more extensive employment of relief labour on small 
works has been distinctly recommended by the last Famine Commission, and 
we are unable to believe that these difficulties are insuperable. Whatever the 
advantages of the concentration of labour on large works, there is, in the greater 
portion of the Bombay Presidency at any rate, this disadvantage that the works 
themselves are likely to be of little utility for purposes of protection or agri- 
cultural improvement. It is better, in our opinion, to sacrifice a certain amount 
of efficiency in supervision, and to run the risk of admitting a certain propor- 
tion of the undeserving to relief, for the advantage of getting work done which 
will be useful even to a small section of the community. There is ample 
evidence of the collective importance of these works, and of the state of dis- 
repair into whicli many of them have been allowed to fall ; and we have 
no doubt that there is a wide field for the useful employment of relief labour on 
their improvement or restoration, if suitable means are adopted for collect- 
ing information as to what is inquired from those most interested. For the 
collection of the information persistent inquiry and systematic record will 
be indispensable. For this purpose, use can probably be made of the village 
and sub-divisional note- books which are now compiled, in every province, and 
which show the results of the inspection and observations of the District 
Officers. Each officer should systematically inspect and record in these note- 
books what works of agricultural improvement or famine protection the village 
requires, and which of these might be executed by famine relief labour. Ex- 
tracts from the note-books should be forwarded to the head of the district for 
use when he compiles his programme of village works. Such information 
should be embodied in all future programmes of relief works. 

212. We do not propose that operations should be confined to small tanks 
for the storage of rainfall. As we have shoTvn, there are many parts in which 
the system of bandhara irrigation can be extended, and much, if not all, of the 
necessary work could be carried out by relief labour. We would also call 
attention to the value of tals^ or field embankments, in some districts; and to 
the importance of employing as much labour as possible on these useful works 
in seasons of famine, and generally on all well-considered schemes of agricul- 
tural improvement, however petty they may be individually, for which, after 
careful and wide-spread inquiry, place can be found in the programmes of 
famine relief works. It may be objected that these small works will benefit 
particular cultivators, and not the country at large. But we think it preferable 
that benefit should be conferred on a number of individuals, rather than that 
works should be undertaken which would practically be of no use whatever, 
either to individuals or the State. 



Chapteb XVK-MADIUS. 


Local conditions ; use and value of irrigation. 

213. Physical features . — The Presidency of Madras occupies the whole of 
the southern extremity of the Indian Peninsula, and almost surrounds the Native 
State of M ysore and the Province of Coorg. It is traversed by two great 
ranges of hills, the Eastern and Western Ghats, which extend along the 
opposite coasts, leaving, between them and the sea, a plain of about forty or 
fi tty miles in breadth. 'Jhoso ranges divide the Presidency into three broad 
divisions — 

(1) tho long and broad belt lying between the Eastern Ghats, the 

southerly extension of the united Gbats, and the Bay of Hengal ; 
and extending from tho borders of tho Chilka lake to Cape 
Comorin, along a coast lino of about J,250 miles; 

(2) the shorter and narrower strip lying between the Western Ghats and 

tho Arabian Sea, along a coast hno of 450 miles ; and 

(3) the table-land lying between the two Gliats. 

214 Painfull — As might be expected, the two lull ranges influence 
the rainfall materially in the different tracts The Western Gliats arrest the 
greater jiortion of the ram brought uj) from the Indian Ocean by the south- 
west monsoon, and cause excessive rain precipitation on the narrow strip of coast 
lino on the western side of tho Peninsula, eomiirising the districts of South Canara 
and Malabar and tho Native States of Cochin and Travancore Where the 
range is of great height, as between Malabar and Coimbatore, the rain-bearing 
clouds are almost entirely diverted from the districts immediately below the 
Gliats on the eastern side , so that, while the annual rainfall on the u cstern side 
evceeds 100 inohos, under 20 inches may be registered on the eastern side 
immediately within tho influence of the mountain ranges In places, however, 
the clouds i»ass over the hills, where their elevation is lower, or eschpe through 
the gaps which here and there occur, and rain is then preoixntated in larger amount 
over the tracts lying to the oast of tho Ghats The Eastern Ghats act in a similar 
way, but only on the north-east monsoon which blows from the Bay of Bengal; 
and, owing to their lower elevation, their influence is not so great as that of the 
other range. Over tlie greater part of the Presidency the heaviest rainfall of the 
year is bi*ought by tho south-west monsoon In June and July the ramlall is 
usually light, but in August and September it becomes more general and heavier. 
Jn the latter month tho westerly winds die away, and, with the receding monsoon, 
tho heavy October rains of the Coromandel Coast set in. These, known as the 
north-east monsoon rains, continue generally until Eebruary and occasionally 
bring some late rainfall to the extreme south of the Presidency. In the jilateau, 
or table-land, lying between tho Ghats, tho lainfall, which is brought by 
the south-west monsoon, is the lightest in the Presidency, the average fall in 
I arts of the north-western portion of this area being barely 20 inches. The greater 
portion of the plateau frequently suffers from unseasonable or deficient rainfall , 
more especially the Deccan districts, comprising Kurnool, Bollary, Anantapur, 
and Cuddapah, and parts of the central districts, comprising North Arcot, Salem, 
Coimbatore, and Trichinopoly. 

215. The rains of the south-west monsoon regulate the bulk of the sowings 
on the lighter classes of dry land and are thusof ’the utmost importance to the 
Presidency as a whole If they are late, the sowings on these soils will be untimely 
and the ordinary crops will suffer in consequence, or others of a less valuable 
characti r have to be substituted for them Sucha delay, if the rains are ample 
towards the end of the period, is not of much consequence on the heavier soils ; 
for, from their nature, they are more retentive of moisture and are not usually 
sown till the latter end of this period or early in Octolicr. The south-west mon- 
scon rains are also of great value to the Presidency, even when they fall . bej ond 
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its limits ; for it is on them that the supplies in the great rivers which are utilized 
for irrigation — the Godavari, Kistna, Oauvery, and TambraxMumi — mainly 
dex)end. TUhse rise in localities where the south* west monsoon rains are usually 
very heavy and almost unfailii^. The rains of the north-cast monsoon are 
chiefly of importance in filling the numerous tanks which are scattered over the 
Presidency. Some unirrigated cultivation is also carried on under their influence ; 
but, except in the extreme south, this is usually either on the heavy soils at the 
beginning of the period, or on the lighter soils, with inferior or catoh crops, later 
on. 


21G. Soils — ^Tho soils of the Presidency are for the most paii; loamy, 
gravelly, or sandy soils, derived from the disintegration of the local rook 
formations, alternated by the alluvium of the great river deltas, or by wide stretches 
of black cotton soil These latter are found chiefly in the southern part of 
Kistna and the adjoining portion of North Nelloi’e, in the valley of the KundCr 
river in Kurnool and Cuddapah, in the eastern jiart of Bcllary and adjoining 
taluks of Kurnool and Anantapur, in the southern part of Coimbatore and the 
Palni taluk of Madura adjoining, and in the southern parts of Madm’a and the 
neighbouring taluks of Tinnevclly. 

217 Toial culHoahle and cnlhoated area — Excluding the Native States of 
Travancoro and Cochin, and the smaller States of Pudukota, Sanduru, and Bana- 
gani])alli, which cover an area of about 9,900 square miles, the total area of the 
Presidency amounts to nearly 14<1,200 square miles, of which 19,200 square 
miles arc occujiicd by the agency tracts of the Northern Circars, and over 
29,600 square miles by and propiictary estates, regarding which no 

detailed statistical information is available. Of the remaining area, amounting 
to over 61 55 million acres, not more than 30 53 million acres arc returned as 
cultivable, and thobalanc(5 either as “ Eorests ” (12 3S million) or as “ not avail- 
able for cultivation” (12’64i million). Of the cultivable area, about 30j 
million acres, or 83 per cent , are under occupation, of which about 21^ million 
acres arc annually under crop. Including the area croiiped more than once, the 
average area annually sown is about 26 million acres. 

218. Crops. — About 60 per cent, of the area cropped is devoted to food- 
grains, of which rice is the most important, occuiiying from 6| to 7 million 
acres, or about" one-fourth of the total cropped area It is grown largely 
in all the districts along the east and west coasts and in North Arcot and 
Trichinopoly. It is the crop most commonly cultivated under all the irrigation 
works, though, on the west coast and in jiarts of Gan jam and Chingleput, an 
inferior variety is grown on uniriigated lands as a ram -fed crop. The next 
most important crop is jiiar or cholam, of whieJi there are several varieties 
grown on different soils and at different seasons. It accounts for about a sixth of 
the total area of crop, and is of great importance in Kistna and NeUore and in the 
Deccan, Coimbatore, Trichinopoly, and Madura districts Bajta, ovcunibu,\s 
another impoiiant crop which is grown lai^ely m Vizagapatam, Kistna, Cudda- 
pah, South Arcot, the Central districts, and Tinnevelly, and occupies about a tenth 
of the total cropped area. It is chiefly dependent on the early rains The other 
dry drops u hich deserve mention ai c ragi and varagu which account for 6 and 
8 per cent., respectively, of the cultivated area Amongst the industrial crops, 
cotton occupies about one and one-third million acres, and oil seeds one and 
three-quarter million, or about 6 and 6 per cent., respectively, of the total 
cropped area. Cotton is grown principally in the black soil tracts of the 
Dcccan and in Kistna, Tinnevelly, and Coimbatore. Of the oil seeds, ground-nut 
18 becoming an important crop, and its cultivation is extending largely in South 
Arcot and the surrounding distncts Indigo is steadily declining ; it occupied 
over 450,000 acres in 1896-07, but has now shrunk to 250,000 acres Tobacco 
occupies about 100,000 acres and sugar-cane about 58,000 acres. 

219. Crop statistics arc not available for zamtndari areas and alienated 
villages, but there is no reason to suppose that the distribution of the different 
crops in these tracts is very different from that found to exist in the rayatwars 
portioirof the districts in which they are situated. It may, therefore, be safely 



assmned that out of an estimated area of ten million aoros under cultivation in 
these tracts, about 25 per cent is under rice, 16 per cent, under juaf or 
chdam, 10 per cent, under bajra or cumbu, and 6 to 8 per cent, under ragi and 
varagut respectively. 

220. Irrtgated area*~^ The gross area irrigated in rayatwari tracts, that is, the 
extent charged in the revenue accounts as irrigated in 1900-01, a fairly nonnal 
year, amounted to over 7 £* million acres, or nearly 28 per cent, of the total area 
cropped. This is inclusive of over 1^ million acres irrigated from wells and 
about 71 ,000 acres from other private works. The balance of 6 million acres Is 
irrigated from Government works '1 he bulk of this area is situated in the deltas 
of the Godavari, Kistna, and Cauvery rivers, which take their rise in the 
Western Ghats and, after traversing several hundreds of miles in their course 
eastward acixiss the Fchinsula, aifoid assured irrigation to large stretches of rich 
alluvial soils in the districts of Godavari, Kistna, and Tanjore. Puring the past 
decade, which included many unfavourable years, there has been a steady 
increase in the area irrigated by these larger works The area irrigated by minor 
works averages 3g- qiillion acres, but the extent actually irrigated varies 
greatly from year to year, especially in the case of tlio smaller works, 
the supplies to which arc entirely local and dependent on the seasonal rains. 
The variation sometimes amounts to half a million acres, and largo remissions 
of revenue have to be granted in consequence. During the ten years ending 
1900-01 these remissions averaged nearly 9 per cent, per annum, but they 
exceeded 10 per cent, in four years, and in one year they amounted to 21 per 
cent. In a favourable year, however, the area irrigated increases lai'gely and 
the remissions shrink to less than 3 per cent. In the case of the larger works 
the remissions average about 2’6 per cent, of the total revenue, but on the three 
great delta works they are necessary practically only when crops aie occasionally 
damaged by excessive floods 

221. Areas irrigated m zamindari tracts. — Accurate statistics arc not 
available for the areas irrigated in zamtndari trac.ts ; but the Board of Revenue, 
in an estimate recently furmshed to us, give the total cultivated area for 
zamindari and alienated villages at about ten million acres, and the irrigated area 
at about one-fourth of this, or 2^ million acres. This is exclusive *of the area 
irrigated from Government works amounting to 556,000 acres.* 

222 Secure tracts. — The districts which, as a whole, may be considered to 
be practically immune from famine are South Canara and Malabar on the west 
coast and Godavari, Kistna, and Taniore, on the east coast. From their situation, 
the first two districts en)oy an almost phenomenal rainfajl which has seldom been 
known to fail , whilst the three last are protected by magnificent irrigation works 
which afford an assuicd supjily to immense areas of rice lands. In the west- 
ern portion of the Godavari and Kistna districts, near the Gliats, there aie some 
ujiland taluks whore the cultivation is chiefly dependent on the rainfall, which 
averages about 30 to 35 inches ; but as there is always a great demand for labour 
in the delta taluks, these tracts rarely suffer from any acute distress. The south- 
ern portion of the Tanjore district, outside the influence of the Cauvery system, 
is not properly protected , but the poojde find employment in the delta taluks 
and in towns, or in the neighbouring island of Ceylon in times of drought, and 
thus distress is never acute. 

223. Besides the five districts mentioned above, the districts of Vizagapatam 
in the north and Tinnevelly in the south may also be said to bo generally secure, 
though in a less degree. 'J hero have been periods of scarcity in both districts, 
but these have been few, and anything like severe famine lias been unknown 
within the past lialf century and more Vizagaphtam enjoys a goodtaiufall 
which inland is seldom deficient , the soil is generally rich and fertile ; hill streams 
are numerous, and the tanks, fed by them, irrigate a large area of double crop. 


^Note — Ihis includes about 399,000 a<roB, comprising chiefly poitions of am voy fields left uncultivated 
through the rayats* neglect. As the noii*cultivation is not duo to any deficieuc y m the supply, the aiuns aie 
ohatged as irrigated. » 
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I'lic great “ Gkintur ’* famine of 1833 scarcely affected this district ; m 1835-66 
it suffered only slightly ; and in the famine of 1876-78 the distress was due more 
to high pribes t^n to actual failure of the crops. In 18S9and in 1896-97 
the district was practically immune, though Oanjam suffered severely. The 
labouring classes easily find work in the Godav 9 ri deltas, and several 
thousands also annually emigrate to Burma and Assam. Ihe Tinnovelly dis- 
trict is situated immediately under the united Ghats, and enjoys the benefit of 
the early showers brought by the south-west monsoon and of the later rains of 
the north-east monsoon Though the total fall is light, averaging about 27 inches, 
it is generally well-distributed. The 'I'ambraparni river, which rises in the 
Ghats, affords perennial irrigation to a fairly largo area on which two orox)s arc 
generally raised, and there are several tanks and wells which irrigate so ne 
200,000 acres in ordinary seasons There is no record extant of the district 
having suffered from famine within the past century, thohgh during a portion of 
the year 1876-78 a small number of people were on relief, and some distress was 
also felt in certain parts in 1891. The labouring population finds an easy outlet 
to the planting districts of Ceylon and to Travancore, where labour is usually 
in demand, and they consequently suffer but little in an unseasonable year. 
On the whole, therefore, the seven districts referred to above, which account for 
more than forty per cent of the total area and population of the Presidency, 
may be regarded as fairly secure from famine. 

221. Tracts liable to yhwiwi?. —Excluding those seven districts, the 
remainder of the Presidency is more or less liable to famine, excepting such 
small areas as are protected by works of iriigation. Tlic most inseouro districts 
are those known as the Deccan districts, com^irising Kurnool, Bellary, Ananta- 
pur, and Guddapah, which have suffered several times from famine during the 
past century They cover a total area of about 27,500 square miles, with a popu- 
lation of nearly four millions, the majority of whom depend upon agricul- 
ture for their support. The country is broken up by hills, and consists 
largely of soils of jioor productiveness, though thcroMs a very considerable stretch 
of black cotton soil on the southern and westeim boundaries of the Kurnool dis- 
trict, and in the adjoining taluks of the other three districts Owing to the 
general poverty of the soil, over one-half of the cultivable area is assessed at rates 
not exceeding eight annas an acre ; m Guddapah the proportion rises to nearly 
two-thirds, and in Anantapur to over three-fourths, of the whole area. In the 
latter district more than one-half of the cultivable area beai’s a nominal assess- 
ment of two to four annas per acre, and in Bollaiy nearly a third of the 
area is similarly assessed. More than two-tlurds of the landholders pay loss than 
Ks. 10 a year to Government for their lands. The disastrous famine of 1876-78, 
which swept away nearly a third of the population, was followed by a succession 
of unfavourable years, and the districts have not yet fullv recovered from their 
effects. A veiy largo portion of the cultivable area is still unoccupied ; and the 
recent census of 1901 showed that in two of these districts, Kurnool and Guddapah, 
the population was still about 4^ per cent less than it was thirty yeare ago; 
while m the remaining two, Bcllary and Anantapur, the increase was not more 
than 4 and 6^ per cent., against an increase for the whole Presidency of 22*44 
lior cent, for the same period Those districts are drained by the Kistna and 
the Penner and their afiluonts; but, with the exception of the Kurnool- 
Guddapah Ganal, the Gumbum tank in Kurnool, and the Tungabhadra channels • 
in Bellary, there arc no impoi'tant irrigation works, and the crops are almost 
entirely dependent on a very precarious and scanty rainfiill. The proportion 
of the occupied area inigated in a normal year from all sources, including wells, 
amounts to only 3 per cent, in Bellaiy, 7 per cent, in Kurnool, and 13 p« r cent, 
in Anantapur. In Cuddax>ah, where the number of tanks and wells is large, it 
rises to over 20 iior cent ; but in a year of severe famine, like that of 1870-78, 
the protected area, both in ‘this district and in Anantapur, fiills by almost 50 
per cent. 

225. The districts of Ncllorc, North Arcot, and Salem, have also suffered 
periodically from famine, the most disastrous of which was that of 1876-78. 
Since then considerable portions of the first two districts again suffered from 

Votei — In Madras » diitineiion is mado bet « ceil ■rtificml streams according as they are navigsbls o|r not. The 
former only aro called canals When the stream is not adapted for navigation. It is called a channel* 




severe distress botb in 1891-92 and 1896-97 ; and the increase of popniation, ac- 
cording to the census of 1961, is still greatly below the average of all other dis- 
tricts in the Presidency, excepting those of the Deccan. In»Nellare and 
North Aroot, there is a very large area of zamindari land, in which the irrigation 
works are few and theii^supply precarious. In the Government taluks a great 
deal has been done to develop irrigation under the Penner river in Kellore, and 
the Palar, Poiny, and Oheyar, in North Arcot ; but the area irrigated by these 
systems does not at present exceed 85,000 and 150,000 acres, respectively 
Including tanks, channels, and m'oIIs, the total irrigated area amounts to about 
300,000 acres inNellore and 350,000 acres in North Arcot, or about 20 and 
36 per cent, of the average holdings. But in a year of prolonged drought liardly 
a fourth of this area can bo effectively irrigated. In North Arcot, however, well- 
irrigation has lai^ely developed and affords a considerable measure of protection 

226. The only other districts which remain to be noticed, are Chingleput, 
South Arcot, Trichinopoly, Coimbatore, and Madura. The Chingleput 
district has suffered from famine five times during the past century, and from 
failure of crops on many other occasions ; but, owing to its proximity to the 
Presidency Town, it has not felt the eflccts of the famine to the same extent as 
the districts already referred to. Over 50 per cent, of the occupied area is irri- 
gated, but the nature of the irrigation works is such that hardly a tenth of the 
area is protected in a year of severe drought The South Arcot and Trichinopoly 
districts arc less liable to famine In both a large area is protected by the 
Cauvery and Coleroon channels and other works, and it is only in the upland 
taluks, adjoining the North Arcot and Salem districts, that the crops arc preca- 
rious. In Coimbatore, the rainfall is gencmlly scanty and precarious, but the 
district x>ossesses great natural advantages in the way of subsoil springs, which 
have been utilized to the fullest extent by an industrious and thrifty population, 
stimulated by liberal grant of State loans The completion of the Poriyar works 
has greatly improved the prospects m the Madura district. A very large portion 
of the district, however, comprises zamindari estates, which arc more liable to 
famine than the Government taluks and in 'which the iirigation works are not at 
all m a satisfactory condition. 


(**). — Existing State irrigation works. " 

227. Two main classes of im'igahon works — Irrigation works in the Madras 
Presidency may he divided into two great classes. The fiist includes all the 
more important works which have been constructed, restored, eulai’ged, or ex- 
tended, by the British Govemment within the last century, nt a capital cost of 
over 8 crores of rupees, and which are now capable of irrigating annually from 
3 to 3g million acres. The second class includes all the smnllei tanks and 
liver channels which arc scattered all over the Presidency, and many of which 
have existed from time immemorial. In consideration of the levenuo derived 
from the lands irrigated from these works, Government has .assumed certain 
responsibilities in connection with their maintenance and management, and 
devotes considerable sums annually to their upkeep, although very lew of them 
were originally constructed at the cost of the State and still fewer at that 
of the British Government, and they cannot be regarded as State irrigation 
works in the same way as the works in the first class. The area annually 
irrigated from these works also varies from 3 to 3|' million acres, so that the 
total area irrigated from all the works with which Govemment is more or less 
directly connected, may be said to range from 6 to 7 million acres annually. 
This is a larger area than is irrigated from State, works in any other province, 
although it will soon be exceeded in the Punjab. Wo shall now consider 
works of the first class, which includes all those classed as productive and 
lirotcctive, and all minor works for which capital accounts are kept. 

228. Works for which capital accounts are kept. — ^Those works have always 
been regarded as highly remunerative. Until a few years ago, the productive 
works in Madras yielded, as a whole, a higher return on their capital cost 
than was attained' in any other province, and it is now second only to the 
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Punjab. Taking tlie tliirty irrigation -works, for -wliicb capital accounts are 
kept, we find that the total capital outlay to end of lOOO-Ol amounted to over 
808 lakhs of ^-upees, w hile the average annual not revenue due to the w’orks during 
the five years ending in 1900‘01 amounted to nearly 63^ lakhs, and yielded a 
return of 8 per cent, on the capital outlay. The ^average area irrigated 
amounted to 3,292,825 acres, but much of this was old irrigation existing before 
the works were constructed. If we assume, as in paragraphs 230 and 231 below, 
that the area of now' irrigation due to this capital expenditure may be taken 
at 2,065,000 acres, the average capital cost has been at the rate of Us 39 per 
aero annually irrigated. 

229 Group divisions . — Those figures give a correct general idea of the 
protective and i)roductivc value of the irrigation works which have been 
constructed or restored by Government in this Presidency ; but the works are of so 
diverse a character that it is necessary to analyze the figures in greater detail, in 
order to obtain a clear idea of the aetual cost of irrigation. For this purpose the 
works may be divided into three main groups The first of those comprises the 
great perennial canals in tlio deltas of the Godavari, Kistna, Oauvery, and Ooleroon 
rivers, from which very large areas of level, alluvial lands are irrigated, without 
the assistance of storage w orks , ilic seeond group comprises all other canals 
which are fed directly from rivers, but which irrigate more difficult and uneven 
countiy than those comprised in the first group ; while the third consists of 
works which depend for their supply mainly or entirely upon storage works. 
The first group comprises four, the second nine, and the third seventeen separate 
works. 


230. Old irrigation revenue . — Before eonsidcring the results attained in 
each of these groups, it is necessary to point out that on all the w’orks, with 
the exception of tw'o, the Kuniool-Cuddapah Canal and the small and recently 
constructed Doiidapad tank, there is a certain area of old irrigation which 
existed before capital expenditure was incurred, and is not a direct result of that 
expenditure. In the administrative accounts of the works, the revenue due 
to tliis old irrigation is deducted from the total revenue realized, and the 
balance only is credited to the canal account, and treated as the revenue due 
to the capital expenditure. Similarly, a deduction is made in some cases from the 
working expenses bn account of the estimated value of old maintenance charge*, 
the balance being regarded as the net working expenses due to the new irrigation. 
It is found tliat, taking the works as a whole, the revenue duo to new irrigation, 
upon which the return on the reeoivled capital outlay is calculated, is about 03 per 
cent, of the gross rei enue derived from the works, while about 37 per cent is ** old 
irrigation revenue,” w'hicliit is assumed would have been realized from old works, 
if the capital expenditure bad not been incurred. Tliis factor of “ old irrigatiou 
revenue ” renders it difficult to ascertain with great accuracy the real productive 
and protective value of any work, as the amount of the old revenue, and also of 
tlie old mamtenance cliarges, must bo determined more or less arbitrarily, and the 
figures, wliich liavo been adopted, may jiossibly be open to criticism. The exis- 
tence of this old irrigation has, however, to be recognized on almost all Madras irri- 
gation works, and the method of accounting for it has been in force from the com- 
mencement of the new works, and has undoubtedly received very careful attention 
from the Madi’as revenue authorities It is possible that some of the works have 
not been given full credit for their undoubted effect in keeping the returns from 
old irrigation more steady ; but the substantial fairness of the present distribution 
of the total revenue between old and new irrigation has not been challenged by 
any of our witnesses, and we have no reason for believing that the share which is 
attributed to the ooiistiuction of the new u orks, is, on the whole, appreciably 
more or less than may be properly credited to them. We tliereforo accept the 
iigu^es which have been reedrded as the most reliable that can be obtained We 
may also assume, as sufficiently correct for our purposes, that the area 
of irrigation due to the works bears the same proportion to the total area 
irrigated as the revenue credited to the works bears to the whole revenue ; 
that is, taking the works as a -whole, about 63 per cent, 'i his assumption is, no 
doubt, open to criticism, but we think that it may be safely adopted, at any rate 
when oemparing the re^ts attained in the dificrcut groups of worlte. 
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281. Analysis of finanoial results hy groups. —The following is an abstract of 
the principal results obtained for different "roups and sub-groups : — 
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The rates in the penultimate columns have been struck on the irrigation 
revenue and areas duo to the works, and represent the charges for water 
supplied to the cultivators. The total revenue creditable to the uorks, on which 
the percentages in the fifth column arc based, includes miscellaneous receipts, 
but the amount of these receipts is very small. Out of a total revenue of 
over 85 J lakhs, it amounts only to Ks 1,94,000 for all works. Of this sum, 
Bs. 1,71,000 is realized on the first sub-^oup in Group I ^the Godavari and 
Kistna Canals) and is mainly due to navigation. 

232 Godavari and Kistna Canals , — ^The deltaic canals, forming Group I, may 
be considered under two sub-groups The first comiiriscs the Godavari and Kistna 
Canals. These arc the only irrigation works in Madras which can be usefully 
compared with the great perennial canals ol Northern India They were, how- 
ever, the first or pioneer works of the kind constructed in Southern India by the 
British Government, and are signal monuments to the genius of Sir Arthur 
Cotton, with whose name both, hut especially the former, must always bo 
inseparably connected. The grand u'sults obtained hy Sir Arthur Cotton 
on the Cauvery and Godavari Canals led to the subsequent construc- 
tion of the Kistna works. It must be borne in mind, however, that the 
Godavari and Kistna Canals, like the great canals in Northern India, 
present the simplest form of the irrigation problem, excepting only that 
which has been met in the Cauvery works and in the inundation canals of the 
Punjab and Sind. The canals command level alluvial plains and draw 
their supplies from great rivers which’ are in flow all the year round, and on 
which large storage works, however desirable, liave not been found necessaiy 
to secure the results already attained. The necessary command and control ot 
the supply, in all seasons of the year, has been obtained by the construction of 
weirs or nnicuts which hold up the water a few fe'et to the required level ; and, 
although the construction and maintenance of these* w'orks liave in aliTiost all 
cases demanded great boldness and engineering skill, the cost, however great, 
lias been small compared with the results which they rendered po‘>sible. 
Lastly, it may be said of all these works that the cliaraoter of the climate and 
of the cultivation assures a practically continuous or constant demand, which 
is lipoited only by the supply, and which renders financial success almost a 
matter of certainty. It is only with canals of this class that the Godavari and 
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Kistna Canals can be £airly compared. If the figures given in the first line of 
the table in paragraph 231 are compared with those for the Punjab major works 
given in ptzragraphs 12 to 14i, it will be found that there is a great 
similarity in the results brought out, whether regard be paid to the average 
return on the capital outlay, or to the rates of capital cost, of irrigation revenue, 
and of working expenses per acre irrigated. The fact that results so similar 
have been attained on two great systems of irrigation works, separated by 
nearly the whole length of India, designed and constructed by Irrigation 
Engineers of two different schools, and developed under two wholly independent 
administrations, cannot but bo regarded as very remarkable ; whilo it justifies 
some confidence in general oonolusions as to the productive and protective value 
of works of tliis type. 

233. Cautery and Coleroon toorka . — Tlie Gauvery and Goleroon works have 
been considered as a separate section of the deltaic group, as they form 
a sjiecial class, and cannot be compared with any other irrigation works. The 
main Cauvery river, on entering the delta, divides into a number of minor 
channels, of which the Coleroon to the north is the principal ; and irrigation 
has been practised from these channels during the flood season from time 
immemorial. The distribution of the suppbes enWing these channels lias, how* 
ever, been subject to extraordinary fluctuations, depending on the vagaries of 
the river and the vicissitudes of the rainfall. Sir Arthur Cotton recognized, 
almost at the commencement of his Indian career, how much might be done by 
properly constructed works to control and improve the distribution ; and on his 
initiative, an important old native work, the Grand Anicut, was strengthened 
and repaired, the Upper Anicut was constructed at the head of the delta or 
off-take of the Coleroon river, and many other works were made for improving 
the regulation. 'I'hcsc, with subsequent additions, constitute the Cauvery works 
There arc no artificial canals or largo distributaries, as tlic water is cari ied 
all over the delta by means of the river clianncls , and the ellorts of the 
Irrigation Officers are mainly directed to controlling the distribution, so 
as to prevent a cliannel from running dry when wntcr is most urgently needed, 
or to protect the cultivation on it from excessive floods at other seasons. The 
total rovonuq assessed annually on the Cauvery irrigation during the five years 
ending 1900 01 averaged Rs. 42,31,000, but of this, Rs. 32,91,000 has been 
treated as old iiTigation revenue, the balance only being credited to the works. 
This balance represents a return of over 37 xior cent, on tho small capital outlay 
which has been incurred in improving the distribution. Tho lower Coleroon 
works are of loss importance, but they arc of the same class, and have therefore 
been grouped with the Cauvery. Ihe average revenue realized from the lower 
Coleroon irrigation has amount^ to Rs 4,26,000, of which only Its. 1,50,000 
is old irrigation revenue, the new revenue representing a return of 25 per cent, 
on the capital outlay Tho expenditure on those works has therefore been of a 
highly remunerative character, and has resulted not only in an increase of the 
irrigated area, but also in great benefits to the areas originally iirigated. The 
works are, however, of such an exceptional kind as to make it improbable that 
similar results will ever be attained elsewhere. 

234 Kvmool-Cuddapah Canal . — The first work to bo considered in the 
second group is tho Kumool-Cuddapah Canal, which, in comparison with the 
small degree of protection it affords, is one of the most costly and unre* 
munerative irrigation works in India. It was part of a great scheme for 
the extension of irrigation in tho Ma Iras Presidency by tho agency of a private 
Company. This scheme was first proposed in 1857 m consequence of the great 
success which tiad been attained on Sir Arthur Cotton’s woiks in the deltas. 
The construction of the work tvas entrusted to tho Madras Irrigation Company, 
by whOUi it was practically completed; but financial and other difficulties 
compelled Government to purchase and take over tho works, the transaction 
being completed in 1S82, when the Company was dissolved. We shall 
refer again to this w'ork in the nexr section and are merely considering 
it separately now, because the capital outlay which has been incurred 
is absolutely so large, and the revenue returns have been so insigni- 
ficant, that no true idea can be formed of the productive value of 
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irrigation works in the Madras Presidency if this canal is merged with all 
other works of the same class. As to the protective value of this work, it appears 
to have been at one time contemplated that the canal would irrigate 200,000 
acres The maximum area hitherto recorded is 90,285 acres, in the ^eat famine 
year of 1876-77, when the canal was still under the management of the Madras 
Irrigation Company ; hut in years of normal rainfall, the area "w^as not more than 
a third of this, the average for the four years preceding the second great famine 
year of 1896-97 being only 32,160 acres. In 1890-97 the area was 87,226 acres, 
and in other years of drought, such as 1891-92 and 1899-1900, it exceeded 73,000 
acres. There has been a marked and satisfactory improvement since 1896-96, 
the average area for the following five years being 64,4-84 acres, and during this 
period the gross revenue has exceeded the working expense by about halt a lakh. 
It is also worthy of note that, whilst the recent census shows a decrease in the 
total population in both the districts (Kurnool and Cuddapah), as compared with 
the population before the famine of 1876-78, the taluks which the canal 
traverses exhibit some increase which it may not be unreasonable to attribute to 
the protection afforded by the existence of assured irrigation. 


* Munvern, Slmtiatope, Vallur Thadapalli, 
\rkaiikota. Kalinf^aroyon, Nandjyar, (5an3aTn 


235. Sub-group (h) of Group II . — The eight works * comprised in this sec- 
tion are typical of the most useful w'orks 
that can be constructed in the areas out- 
side of the three great deltas I'hey 
consist of canals of varying size, taking off from above anioiits across the beds of 
rivers, the flow of which is sufliciently constant during certain months in the 
year to permit the irrigation of considerable areas of single crop paddy, without 
the assistance of storage works, although storage works are valuable accessories. 
On these works, however, there are no storage reservoirs of any importance The 
capital expenditure on the eight works has amounted to B,s *14,17,716, and the 
area irrigated by them averages 153,000 acres, of which we have assumed that 
62,000 acres are directly attributable to the capital expenditure incurred The 
net revenue due to the works averages Rs. 1,36,000, or nearly 13 per cent, on 
the capital cost , so that, taken as a whole, this impoitant class of works may be 
regarded as highly remunerative , and if the irrigated area assumed as due to 
the works may be taken as correct, the capital cost has not exceeded Rs 28 per 
acre. "Works of this kind are, however, so simple and so chea^ that they have 
probably been already constructed in most of the places in which the conditions 
are favourable. 


236 Group III. The Teriyar project . — The works w’hich liave been 
placed in the third group depend for their supplies on large storage reservoirs, 
which have been formed by constructing dams across rivers or streams which 
flow irregularly during the rainy season, and are generally dry for the greater 
part ol the year The irrigating efllciency of any particular work depends so 
much on the size and nature of the catchment area, and on the rainfall over 
it, that comparisons with other works of the same class are difficult and mislead- 
ing ; but on most of these nvers a certain amount of irrigation has alw'ays been 
offered by means of anicuts and side channels of the kind which have been 
placed in Group II. The value of the storage work is indicated by the incriase 
in revenue which has ensued on its construction, and on tho improvement of the 
anicuts and distributary systems below them. The works differ so much in size 
that it is convenient to oonsidor them in three sub-groups The first of these is 
the Periyar project which must be placed by itself, not only on account of its 
magnitude aM special character, but also because it was not completed until 
1896, and its irrigation is hardly yet fully developed. Por the latter reason, it 
is useless to consider, as in the case of oilier work&, the average results attained 
during the last five years, and we have therefore shown, in the table in paragraph 
231, Ihe figures for the year 1900-01, as giving a* better idea of the "produc- 
tive and protective value of the work. The annual return on capital outlay 
has been steadily rising from nil in 1896-97, to 3*43 per cent in 1900-01 ; 
and it seems probable that, as irrigation develops, the average return for the 
future will be higher than that attained in the latter year, and that this 
work may be expected before long to yield a net revenue in excess of the 
^TiT uiftl charges for interest ; while the capital cost per acre of new irrigation 
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xoay eventually be reduced to less than Bs. 100. The conditions are, in meaxy 
respects, verj^ favourable for a large storage work, for the lake fills eve:i^ 
year ; aud iif every year but one since the opening, there has been so xuaoh 
surplus that the question of increasing the storage capacity appears to deserve 
oonsideEation. It is satisfactory to note that there is a ^probability of a large 
storage wrark of tbis kind proving directly remun^ative, but it may, at tbe same 
timei be mfenred that such works cannot be expected to yield very large prTofits, 
even when the conditions of storage are unusually favourable 

237. The Tenner- Sftngam, Palar, and Itvshtknlpa projects . — The second 
sub-group of tbis class comprises three large storage works, on each of which the 
rapitol outlay has exceeded 20 lakhs Of these the most profitable is the Penner 
and tSangam project which lias yielded an average return of 7 2 per cent, on a 
capital of 00 lakhs ; but here, too, conditions are very favourable, as there is a good 
deal of direct irrigation from the Penner river, in addition to that effected from 
the reservoirs On the other hand, the Rushikulya project, which also has some 
direct irrigation, has yielded a return ol 0 6 per cent only, on a capital of nearly 48 
Inkhs The cost of this work ai)pears to have been enhanced by faults in design 
and construction , and, as it was sanctioned as a protective ivork, it has been deemed 
advisable to uitliliold water at the end of the rains which might bo utilized 
Tor second crop irrigation, and to resonc it for use in the following season — an 
arrai^omont which involves a certain loss of revenue The average return for 
tliG throe works in this suh-group is just 3 per cent , while the capital cost per 
acre of new irrigation is about Rs 74 

23H. Smaller storage works. - Tlie third suh-group comprises productive 
works varying m cost from lo lakhs to Rs. -J 4,000 These works have yielded an 
average return of 6 G per cent on the capital outlay, which amounted to about 
R 8. 40 per acre. They liavc, the refore, on the whole been distinctly remunerative ; 
and the iiguros given support the general conclusion at winch wo arrived when 
considci'ing the storage works in the Deccan, tliat for a given expendi- 
ture on works outside the Ghats, or region of unfailing rainfall, greater protection 
can bo afforded hy a number of small works of this class than by a few large 
works^ 'I'liis inference, however, is one that must be adopted with caution , and so 
much depends on the circumstances of each case that exceptions are likely to 
be very numerous 

239 General conchisions as to fincmG%al restiUs attained on storage works — 
b^’orn this analysis of tlie financial results attained on irrigation works in Madras 
for which capital accounts arc kept, it will be seen that the general results for 
the works, as a w'hole which are shown in paragraph 231, cannot be taken as an 
indication of those wliich may be anticipated for new works which may he 
undertake, n in future. The conditions . on the delta works are exceptionally 
favourable and will not obtain elsewhere, uliilc, on the other hand, the abnormal 
cost of the Kurnool-Cuddapahandits unfavourable conditions render it necessary 
to exclude it Ironi consul eiation It is doubtful if there is much field for the 
const, motion of new river channels unaided by storage works , and it appears, 
tliereforc, that future extensions ol iriigation must depend upon storage, and will 
fall under Group III. Q'aKing this group as a whole, it is found that the capital 
outlay on seventeen works has amounted to 267 lakhs, on which the net revenue 
duo to the works j 1 C ids an average return of 3 6 per cent. According to the 
method adopted, the average area annually irrigated m consequence of this outlay 
may bo estimated at 372,000 acres, or 56 per cent of the area irrigated by the 
works, and the capital cost of the new iirigation may therefore be taken at Rs. 72 
per acre The revenue due to ‘the uorks is at the rate of Rs 3 66 per acre irri- 
gated, while the average rate for working expenses is Rs. 1 13 per acre. 

240. It must, however, be borne in mind that tbe capital cost per acre 
on new works is likely to be much greater than that incurred on 
works. 'Ihe best and most eligible sites have probably been taken up, and muoh 
of the outlay of the past has been incurred on the restoration or improvement 
of old works. The average cost of new works is not likely to be less than Rs. 100 
per acre, and the net revenue per acre would not he more than Rs, 2*5, lut miming 



that the preset average rateR for revenue and working expenses are mamtained. 
On some works, on wluoh great volumes can be stored with uTifailing certainty, 
such as the proposed reservoirs on the Cauvery and K istna, the rO^ts may be 
more favourable than this ; but on oth^, suc& as the works in the Deccan, there 
will probably be a much smaller return. 

241. Works for which capital accoiitUs are not kept . — We have hitherto con- 
sidered only works of the first of the two classes referred to in the first paragraph 
of this section, that is, works for which capital and revenue accounts ai’e main- 
tained. It has already been explained that works of the second class have not been 
constructed by Government ; but heavy expenditure is nevertheless annually 
incurred by Government in respect oi them, and tlio protective value of the 
works is so great that some reference must be made to them in this section. It 
is said that there are no less than 10,000 small irrigation work's in the Presidency, 
consisting either of small tanks or river channels, which irrigate between them 
over 3 million aci es, or about as much as all the works in the first class put 
together Of these 3,460 of the Idrger works, irrigating over 200 acies each, arc 
in the charge ot the Public Works JJepartment, and 31,376 works are in charge 
of the Revenue Depai^tment. The remaining works consist of veiy small tanks, 
irrigating less than 10 acieo, and of a large number of ‘ sjiring ’ and river 
channels which aie kept up by the rayats themsel^es Thearcis irrigated by the 
works under the Public Woiks and Revenue Departments during the thi’ce 
years ending 1900-01 averaged 3,117, acres, on whudi a revenue ot nearly 
81 lakhs was assessed The total expendituro annually incurred by Government 
during the same period, in the maintenance and improvement ot the works, 
amounted to nearly 20 lakhs. These figures show clearly the great protective 
value ot these works As there is no capital account, their productive value 
cannot be stated , but it is sufficient to say that the tdiarges for maintenance 
amount to about 25 per cent ot the re venue dependent on them. The 
general question of the administration of those works will be more conveniently 
discussed in the next section ui this chapter. 


(_m ). — Scope for further cxteusions of State n rtgat ton works. 

242 Mecommeudattons of the Famtue Comnitssion of 187S-S0 — The Pamine 
Commission of 1878-80 made the following recommendations as* regards the irri- 
gation systems of the Madras Presidency — 

First — That the systems of the three great deltas might he completed. 

Second . — That the proposal for storing the water of the Timgabhadra and 
thereby irrigating a large area in the i amine-stricken district 
of Bellary, should be carefully examined. 

That the lollowing works should he executed — 

Third . — The Kistnagiri resow oir in Salem. 

Fourth . — The Periyar projoci in Madura 

Ftfth . — The Rushikulya project in Ganjam 

Sixth — ^The Sangam jirojcct in Nellorc 

Seventh . — That the Kmmool-Cuddaiiah Canal, the jnojicrty of the Madras 
Irrigation Company, should bo transferred to the State. 

The fourth, fifth, sixth, and seventh of these i coommcndatious have been 
carried out, and much has been done to imin’oi e and extend the ai ca of irri- 
gation in the tliree great deltas oi the Godavari, Kistna, and Cauvery. But there 
still remains a good deal to bo done In the Kistna, second ciop iirigatioil bus vtt 
to bo developed, and water has to be given to 150 square miles in tho island of Divi 
A supplementary supply is often required in the Cauvery, and the many ohaunels 
that traverse the delta are at one time used lor irrigation, at another time for 
drainage. The irrigation outlets are so imperleot as to render economioal 
distribution of water impossible, and v csted rights have been recognized which 
only tend to extravagant waste of water. 
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243. The Tungabhadra project.’-^Careivl study Las been bestowed by one 
ofiieor after another on the utili:&ation of the Tungabhadra. But from the reports 
laid before the Commission, it would seem that these officers saw very clearly 
that no project could be framed which would prove directly reproductive ; and their 
raportb have about them a sort of academical flavour, as though the authors knew 
quite well there was no chance of the uurk ever being carried out. Much cannot 
be done without the storage of the Tungabhadra. This must be an expensive 
work ; and it can only prove reproductive if the agricultural classes decide to 
avail themselves reguhirly of the water that will flow past their lands. But this 
IS just what cannot be safely depended on. Much of the BeUaiy soil is of the 
black cotton species, simil^ to that on the Kumool Canal. In a year of 
drought the cultivators will bo ready enough to use it to water their millets ; 
but in ordmary years this soil retains so much of its moisture that irrigation is 
quite superfluous for dry crops. A steady and regular demand for irrigation is, 
therefore, dependent on the readiness ol the cultivators to abandon the cultiva- 
tion of dry crops for that of rice. We And, however, that strenuous and long 
sustained eflorts on the part of Government to induce the cultivators on the 
Kurnool Canal to sulistitute wet for dry cultivation, have not been attended with 
any marked success , and we see no reason to suppose that a different result may be 
anticipated in the BeUary district, or that there will be a general demand for 
irrigation in any but the driest years. Whore holdings are large, three or more 
acres can be jiut under diy crops at a cost not exceeding that ot cultivating an 
acre of rice, and will, in years ot ordinary rainfall, yield in these rich black soil 
tracts a larger proflt to the cultivator. Wo are mclined, therefore, to doubt 
whether it is sound policy to endeavour to force the cultivation of rice on such 
soils as soon as the means of iiT^ation liave been provided, or to rely on the 
readiness of the people to change their whole system of agrietdture We cannot 
but think, however, that some arrangement may be possible under which water 
could bo supphed to di-y crops in BeUary in seasons of drought, and bo utilized 
elsewhere in other years. It seems certain that, if a canal coiiddbe taken through 
the BeUary district, and across the watershed into the districts oi Anantapur, 
Guddapuh, and Nellore, supplementing the discharge of the Penner, there are 
many tracts in which the water would be eagerly utilized ; and, looking simply 
at the great national object of protection against famine, it might be jus^able to 
deprive these latter tracts, in years of drought, of so much of their supply as would 
otherwise be stored for second croji cultivation, in order to utilize it m saving the 
dry crops in the ‘black cotton soil tracts of Bollary and other districts. 

244. The Kunwol- Cuddapah CatMl . — Closely associated with this Tunga- 
bhadra project, IS the question of the measures to be taken to adapt the Kurnool- 
Cuddapah Canal to carry the volume originally proposed for it. It seems 
certain that that canal can never be made into a great flnancial success. It 
must always be crushed by the weight of its capital account. But, taking it as 
it is, it has already proved a valuable instrument of famine protection, and we 
believe that its usolulncss might be greatly extended by the judicious outlay of 
funds; an outlay uhich will certainly not render the flnancial position of the 
whole capital account more unsatisfactory than it now is. The Kumool-Cuddapah 
Canal, as originally designed, was to carry 3,000 cusecs. Fart of this was to be 
employed on the irrigation of these districts, and part on maintaining a navigable 
connection between Kumool and Cuddapah — a scheme which has resulted m 
nothing but loss of water and money, for the navigation traffic is practically 
nil, although no dues of any kind are levied. The unused balance of the water 
uas to be x^Q^<^d on into the Fenner and used for the extension of irrigation in 
the N ellorc district AVe have been informed that, owing to the original defects 
in the work, and to the neglect ol necessary annual repairs and the difficulty of get- 
ting money lor expenditure pn a work which has proved so unremunerative, a 
larger volume tlian 2,000 cusecs cannot now be passed into the canal at the hrad, 
while the usual limit is 1,200 cusecs ; and that the supply that can be carried safely 
below the Tangadcutza tank in the 01st mile is much less than this. We 
consider that, whether or not it is decided to create storage reservoirs in the upper 
Tungabhadra, the Kumool- Cuddapah Canal should be placed in thorough oraer, 
its capacity should be increased, and extensions should be made into adjacent 
tracts which are more suited for irrigation than much of the area at present 
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under command. The state of inefGlciency into which this woi'k has been 
allowed to fall appears to he due in great measure to the existence of a rule that, 
inasmuch as the canal has not fuliilled the conditions of a piodttctive public 
work, all further capital expenditure must be met from revenue, that is, from the 
grant for minor irrigatiqp works, whicli are provincial works in Madras 

24)5. Further inveatigatioH of the Twiyabhadra project recommended. — The 
construction of the Tuiigabhadra project, and the extension and improvement of 
the Kurnool-Ouddaiiah Canal on the lines that we now projiose, would render it 
possible to extend protection to large areas in the Jiellary, Anantapm*, Kurnot)!, 
Cuddapah, and Xellorc districts, all of which are more Imble to severe visitations 
of drought tlian any other part ol the Madras Presidency We therefore 
addressed a communication to the Government of India soon alter our visit to 
Madras, in which we explained the position and the scope ot our proposals 
in greater detail, and strongly recommended early sanction lor an exhaustive 
survey oi the whole tract concerned. This recommendation was accepted, and 
survey parties have since been formed for the preliminary investigation ol the 
proposals which have been made. The fact, however, must not be lost sight ot 
that it will not be x>ossible to carry out any large storage scheme on the Tunga- 
bhadra without occuiiying lands belonging either to 11 is Uighness the Nizam or 
to His Highness the Maharaja ot Mysore, or perhaps to both. We are hopeful 
that no serious difficulties may arise il they are allowed to participate, as tar as 
may be practicable, in the benefits ot any schemes that may be devised ; or if they 
are assisted in the development ol other schemes, within their own territories, which 
depend on the consent or co-operation ot the British Government At any rate 
wo think, that, at this stage, both States should be invited to allow the iullest 
examination oi those portions ol their territories in which suitable sites are likely 
to be found for the storage of flood waters , for in such stoiage lies the only 
hojie ol affording protection to this part ol India, whether in British tondtorj" 
or in Native States. It it is clearly understood that the object ol the proxiosed 
investigation is to utilize such sites as may bo suitable lor storage to the best 
advantage, without reference to territorial boundaries, and that permission to 
examine the country will not comimt the Durbars to the acceptance ot any 
jirojKisals which may eventually be formulated , we think, that it should be 
possible to obtain the hearty co-oi>eration of the States concerned m these preli- 
minary investigations. 

246. The Caiwery delta — The Cauvery works, as explained in the preceding 
sections, consist ot little more than regulators, anicuts, and escapes, which have 
been constructed for the purpose of controlling to some extent the distribution 
of the river supply between tho innumerable channels with which the delta is 
intersected Ol late years many additional works have been constructed with 
tho object ol improving this control, and much additional work ol the same kind 
remains to be done ; but it lias long been recognized that something more than 
this is wanted, and that measures should be taken to prevent the failure ol the 
river supply at critical seasons The total area irrigated by this system aveiages 
950,000 acres, of which Kttlo more tlian 10 per cent is second crop, but the 
single crop is also liable to fail in very dry years. There are also areas, both 
inside and outside the delta, to which irrigation might be extended il a fullei 
supply could be assured at the end of the season Iho question ol constructing 
a laige storage work on the Cauvery or on one of its principal tributaries has 
been under discussion lor many years , and a iiroject lor constructing a reservoir 
on the Bhavani, a tributary of the CauA try, near Satyamangalam, with a capacity 
ol 27,000 million cubic icet, has been recently prepared in detail. The work is 
estimated to cost over a crore of rupees, and td provide lor an extension of 
irrigation of about 90,000 acres, although the main object is to give greater 
security to the existing irrigation. The project is, however, m abeyanod", as the 
question has been raised whctiier any storage work that may be proposed should 
not be constructed on the main Cauvery, where it is said that a very suitable site 
exists for a reservoir to hold .10,000 million cubic feet. The average supply of 
the Bhavani is not more than one-fifth of that of the mam river, and it has been 
contended that a reservoir constructed on it will be Uablc to fail in dry years at the 
most critical period. It appears to be admitted that a reservoir on the mam river 
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would be more powerful and le&s likely to fail than one on the tributary, and 
^uld render possible a much ^eater extension of irrigation. Sut the suitability 
of the site for a dam, l.'JO feet in height, which will be required to pass the fuU 
floods ol the Cauvery, has not yet been fully demonstrated ; the probable cost of 
the work has not been estimated in detail ; and an ob jeetion has been raised that 
it will intercept much of the silt now brought down by the Cauvery, which is 
said to be of such lertilizing value that the lands which are benefited by it 
require no other manure, and would deteriorate if deprived of it, however ample 
the supply of water. No final decision is likely to be arrived at until both 
projects have been investigated in the same degree of detail, and further informa- 
tion lias been obtained on many ])ointK that affect the question. Both projects 
are of great magnitude, but it is believed that, whichever may be ultimately 
prefeirixl, the expenditure is likely to prove directly remunerative The greater 
part ol the U’anjorc distiicl is now so well protected tliat the construction 
of tills work does not appear to be ol urgent impoitoncc as a protection against 
famine. Butitwilladdgreatlytothe wealth of the district, and render the exist- 
ing irrigation revenue much more secure , it will give protection to some out- 
lymg areas ; and it will probably lulfil the conditions of a jiroductive iriigalion 
work We may add that, although we are unable to otter an opinion on the 
relative merits ol tliese alternative jirojccts, there is one argument in favour of the 
reservoir on the main Cau\ cry which may deserve attention. Neither project 
provides lor an extension of irrigation in the Coimbatore district The Bhavani 
reservoir is not high enough up the river to give the requisite command ; but if 
it is once liuilt, it is very unlikelv that a resen oir will ever be built liigher up 
lor the benefit ol Coimbatore, as it would intercept and diveit the water required 
for Tanjorc On the other hand, if the reservoir for Tanjore be built on the 
main Cauvoiy, there will bo no objection to constructing a reservoir at any suit- 
able point on the Bliavam lor the benefit of Coimbatore It appears possible 
also that some extension ol irngatioii might be effected in the Salem district 
if the reservoir is constructed on the main Cauvery In both these districts 
there is gieat need ol protection 

217 Stomyc tooi'k on the Ktstna. — 'I'lie question ol providing a storage 
reservoir oiuthe Ivistna has also been irequently mooted, but until recently has 
not been serioutjy considered. The second crop cultivation on the Xistna 
Canal is practically ml, as the average area during ten years has been only 
323 acres, out of a total area of over 520,000 acres, although on the Godavari over 
14) jier cenf. ol the annual irrigation is second croji. ^J'he absence ol a second 
crop on the Ivistui has been explaintxl as due partly to the insufficiency or irre- 
gularity ol tlie supply after Becemher, and jiartlv to the apathy and conserva- 
tism of the layats, hut the foimer is probably the truer cause There appears 
also to be room lor a considemble extension ol first crop cultivation it a full 
supply at the end ol the season could be assured The present supply is some- 
times not equal to the demand , and if is important to observe that, imder present, 
conditions, any extension of irrigation on the Kurnool-CuddapaJi Canal, or in 
Hyderabad, could only be ellectod at the exiiensc of the Kistna system. A 
storage rosori oir on the Ivistna would periint the development of the Kistna 
Canal to its fullest capacity, and would, at the same time, render it independent of 
the supplies now brought down by the Tungabhadra. Mr lloid, Executive Engi- 
neer, has recently made some preliminary investigations, and has proposed to 
construct a storage work about 130 miles above Bezvada with a dam 160 feet 
high and capable of impounding between 30,000 and 10,000 miUiou cubic feet. 
One advantage of the proposal is that, it carried out, it would be possible to take 
off a high level canal from the right bank of the Kistna above the dam, which 
could be maintained in flow aj* a monsoon canal until the level in the rcseri oir fell 
below a certain point This canal would be carried through the uplands of the 
Kistna (bstriot and then on into the northern part of the Nellore district, and 
could he utilized for irriisation in these tracts, and tor filling storage works. 
When the canal ceased to flow, tlie water still retained in the reservoir would 
bo utilized in maintaining the supply in the Kistna at the level of require- 
ments in the delta, where both fii-st and second crop irrigation would be 
develo^H’d to the utmost r. Beid is of f>pinion not only that the work is 
feasible, but tliat it w ill also be dii ectly remunerative No opinion can be ottered 
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on these points until the scheme has been thoroughly investigated. The project 
is of such magnitude that it may not be possible to carry it out concurrently 
with the Tungc’bhadra and Cauvory projects ; but it has such <ii> important 
hearing on the proposals for the former, that wo have recommended that further 
investigation should also be put in hand as soon as possible. 

248. I>ini pumping project — An interesting project for the iiTigation of 
50,000 acres in the T)ivi Island at the mouth of the Kistna delta was laid before 
us by Mr Reid. Water from the Kistna Canal can be conveicd to this island 
only by means of an expensive aqueduct across the river, and the present supply 
in the canal is not sufficient for the purpose Estimates have, therefore, been 
prepared for a large steam pumping station, at which the water required for the 
irrigation of the island would he pumped up from the river Pumping would 
begin as soon as the river comes down in flood and •would he continued until the 
river supply falls so low that the water hocomes hrackish, or generally from 
the middle of June to end c.f November, the maximunr lift being about 16 feet, 
although the average will not be more than 10 feet It is estimated that this 
work will cost 12 lakhs, and that it will be dircctlv remunerative The scheme, 
which has been carefully uorked out, is one that should he considered on 
its merits as a productive work , for wo are unable to recommend heavy unpio- 
ductiv(‘ ('xpenditure on the ground of the protective value of an extension of 
irrigation to this island The project is, however, one of considerable import- 
ance ; for, if it can he demonstrated that steam pumping on a large scale can be 
carried out at a profit, there must be a great man,\ places where it can be introduced 
with great benefit to the people, and without imposing any jier/'iancnt huiflen 
on the State JMr Reid li.is indeed proposed ot her sites on the Godavari ai\d Kistna 
above the ameuts, where it is said tliat large areas could bo brought under irriga- 
tion in the same way, at less cost than by the construction of storage works 
It is, indeed, probable that one or two successful installations oi this kind would 
eneourago large landowners or private* cajutalists to underiako similar works 
In Egypt manv thousand acres are annually irrigated by steam jmmps ; but in 
India steam lift iriigation is almost unknown, altbongli a feiv instances have 
come to our notice, in whicli, by private enterprise, elToits in this direction have 
recently been made on a small scale with oil engines It appeals to us that 
tins is a matter in wIikjU Government might very usefully lead the way,* and 
that a well devised pumping sclieme should, on this aecouTlt alone, receive 
favourable consideration • 

219 Tlio Oodavan . — Our evidence indicates that the supply m the Godavari 
IS generally sufficient ior the rociuiremcnts of the delta , and that there is at any 
rate no sco])e for sueli an extension of either first or second crop cultivation within 
the delta as would justify the construction of expensive storage works in the Upper 
Godavari for the benefit of this tract, which is now completel\ protected against 
famine No doubt many storugi* works might be jiroposcd on the Upper Goda- 
vari or its affluents, for the proti'ction of tracts in tlioir neighbourhood But many 
or most of these would be in zamindart lands, oi in the territories of feudatory 
('hiefs, rcgaiding whicli we have no evidence, or m scarcely populated and 
unhealthy forest tracts, m which the development of cultivation would be very 
slow. Others, to which reference is made in our chapter on the Central Pro- 
vinces, arc in black cotton soil tiacts, into which the introduction of inigahon 
would be a measure of very doubtful expedumc^. Everj scheme of this kind 
must be judged on its own merits as a local jiroject Storage works have been 
proposed in the uplands of tho Godavari district itself, on the Sigilleru and 
Yerrakalva and Yelleru rivers, hut such inquiries as have been made in respect 
of the two former, which cannot however he regarded as conclusive, indicate 
that the cost of the works would be lery high when considered with reference 
to their irrigating capacity. This part of tho district is in need of protection, 
and ive recommend fuither investigation of projects of this class, although ^cy 
cannot be regarded as promising. 

260 Feriyar project . — Tho possibility of extending the important Periyar 
project has also been suggested to us The present full supply capacity of the lake 
is 8,480 million cubic feet. In 1899, which was a very dry year, t^re was up 
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surplus or discharge over the waste weir ; but we were informed that in other years 
the surplus has averaged over 10,000 million cubic feet, all of which passes to 
waste. It would he possible, by erecting shutters on the waste weir, to increase 
the storage in the lake by over 2,000 million cubic feet But the present escape 
capacity is thov^ht to be insufficient even under existing conditions ; and if the 
storage or full supply level is to bo increased, it will be imperatively necessary to 
give greater facilities for escape, either by lowering the bed of the present escape or 
in some other way, and also to increase the discharging capacity of the tunnel. 
Tlie cost will be considerable, but it will probably not be prohibitive if an additional 
8,000 million cubic feet can also be stored, at a moderate cost, in one or more 
tanks at the foot of the hills or downstream of the tunnel It would thus be 
possible to extend the area under irrigation by 20,000 acres, and we are informed 
that there is plenty of room for such extension. It would seem, therefore, that 
the utility of this work could bo greatly increased, but the cost has not yet been 
estimated 

261. Kishutgirt reaerooir. — The Kistnagiri reservoir, in the basin of the 
Ponniar river, the construction of which was recommended by the Famine 
Commission of 1878-80, has not been carried out It was at that time supposed 
that the reservoir would have a waterspread of from 24 to 30 square miles 
and be capable of irrigating from 96,000 to 120,000 acres The ])ro]cot was 
investigated in 1884, and it was roughly estimated that an average of 15,428 
millions of cubic feet would be available for storage, which would suffice for 
the irrigation of 60,000 acres, and that the cost would amount to 40 lakhs 
It was subsequently found that a yield of 15,000 million cubic feet could not 
be relied on, as the maximum yield during five years ending 1895-96 was less 
than 10,000 millions, and only 4S3 millions would have been available in the 
dry year of 1891-92. Later experience has been more favourable, for although 
the yield in 1896-97 did not exceed 3,335 millions, it varied during the four 
following years from 26,000 to 61,000 millions. These figures are based on gauge 
readings recorded at a weir lower down the same river, and are, therefore, 
probably reliable. Doubts have, however, also been expressed as to the area that 
can be brought under irrigation near this site. It is pointed out tliat tho land 
closely resembles that under the Barur tank, which is lower down tho same 
drainage line, and on which there is a veiy small demand for iiTigation owing 
to the reluctance of the people to take to wot cultivation Vaiious reasons liavo 
been assigned foi^ this, such as tho insufficiency of the supply during tho second 
crop season, the unsuitability of the soil, objections to the system of compounded 
assessment on wet lands, and the grmt cost of preparing the land for lice 
cultivation These reasons are not very convincing , and some effort should 
be made to ascertain the real obstaclas to the development of irrigation 
on this work, before constructing another of the same class and under the same 
conditions. If the form of assessment is ill-adapted to the conditions of supply, 
it should not be difficult to alter it. Protective works arc, no doubt, desir- 
able in the Salem district, which is liable to suffer from drought, but if the 
Kistnagiri reservoir is to be constructed, it must be on a much smaller scale than 
originally contemplated. The first step is to determine by closer inquiry the 
area that is hkely to take irrigation, and tho possibility of utilizing tho water in 
South Arcot, if not taken in Salem. But in view of the uncertainty of the yield, 
wo doubt whether it will be found advisable in any case to provide storage for 
more tban 4,000 or 5,000 million cubic feet, unless the extra cost due to a greater 
capacity should bo very small 

262. Other proposals fo>' extension of major works. — Other proposals for 
extensions or improvements of existing major works have been made, such as 
the construction ot a new stcihge reservoir on one of the tributaries of the Tam- 
braparui, for the purpose of sfeadying the supply of the Srivaikuntam anicut system 
during tho south-western monsoon, and of additional storage works in connection 
with tho Bushikulya and Penner projects. Such works will be useful, and the 
estimates for them can be considered on their merits when submitted. 

263. Frovincial irrigation works for which capital accounts are kept . — 
We have hitherto considered either new works of great magnitude, or exten- 
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sionsof exi'gting major works, which would, under present arrangements, be carried 
out from Imperial funds, either as productive or protective irrigation works. 
But there are in the Madras Presidency no less than 26 minor works (excluding 
the Buckingham Canal which is purely for navigation) for which regular capital 
n-Tnl revenue accounts arc maintained, and all expenditure on these works is 
classed as Provincial. These works irrigate about 600,000 acres a year , and the 
capital outlay incurred on them to the cud of 1900-01 amounted to about 101 
lakhs, the cost of particular works varying from 21 lakhs, for the Palar anicut 
system, to sums of less than one lakh. The capital cost of new works oi this class, 
and of extensions of existing works, as well as the whole cost of maintenance, are 
met from provincial revenues ; expenditure chargeable to capital during the 
ten years ending 1899-1000 averaged Hs 4,22,061, the average amount of the 
maintenance charges during the same period being Rs 3,61,746 ; so that, in round 
numbers, the total expenditure may he stated as 8 lakhs per annum, divided in 
nearly equal parts between new works or extensions, and maintenance. The 
works as a whole are remunerative, for the net revenue yields an average return 
of 6 per cent, on the capital cost. There appears to be a wide Held for the 
multiplication and extension of works of this class ; but the existing rules for 
financing irrigation works tend to restrict the construction of those which 
arc not individually of sufficient importance to be treated as Imperial works 
(productive or protective, as the case may be), or which are extensions of works 
^ present classed as minor or Provincial. The Local Government has, indeed, 
power to sanction estimates up to a limit of Its 10,00,000, exclusive of 
establishment and indirect chai ges ; but, as long as the cost of new 
works is chargeable to provincial revenues, the grants that can, be allotted for 
their construction arc likely to be inadequate In another chapter we have 
recommended that capital outlay on irrigation works for which capital and 
revenue accounts arc kept, should not in future be met from revenue If this 
recommendation bo aticeptod, future progress in the construction and develop- 
ment of works of this kind, even if classed as Provincial, will not be liable to 
restriction by the exigencic's of jirovineial finance. They will be carried 
out as part of a general progiammo tor the extension of irrigation works 
throughout India , piogress m which is more likely to be limited by delays in 
investigating and working out sound projects, and by want of establishment 
for their execution, than by any difliculty in providing the necessary Jfunds 
Theic is undoubtedly a wide field in almost every district lor.thc construction of 
isolat(‘d works, forming no part of any great project, but coUpctively of great 
importance We have seen a list of seventy such works, situated in sixteen 
different districts, of which fifty-four had been so far exammed as to permit 
an idea being formed of thou irrigating cajiacity, which was estimated in the 
aggregate at over 400,000 acres Some of these were under investigation at the 
time of our visit ; and the work has since been continued by the Superin- 
tending Engineer on special duty, according to whose latest reports there are some, 
such as the Gandipalem and Mopad tanks and the Palcru project in Nellore, 
and the Ponneru project in Trichinopoly, which are likely to fulfil the conditions 
of a productive public work. We think that, if ordinary caution is shown in 
selecting works of this class, they are likely as a whole to prove directly re- 
munerative ; or, at the worst, to impose a burden on the State which will be 
inconsiderable in comparison with their protective value 

264. Irrigation of dry crops . — In connection with the question of new 
works there is one point on which we desire to make a few remarks We have 
been struck with the fact that, throughout the Madias Presidency and also in 
Hyderabad and Mysore, the word ‘ iriigation ’ is regarded as almost synonymous 
with rice cultivation, and that the success of every work depends on the readi- 
ness of the people to convert their lands into i;ice-fields. We recognize that 
in the deltas and low-lying hinds, no othei form of cultivation is so profit- 
able, and that in many cases no other form is possible. It is also true^hat in 
many kinds of black cotton soil, people will not t'lkc watei for the cultivation 
of anything but rice ; but some of our witnesses are of opinion that it would be 
freely and regularly taken in other soils in the higher lands. We have heard of 
cases in which the cultivators have opposed irrigation schemes, on the ground that 
they do not want to be brought under a wet assessment We think that in such 
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places the works should he designed on a dry-cultiration basis ; that is, theaTail- 
able water-supply should be distributed over a much wider area than would be 
possible for rice cultivation, and the distributary channels should be designed with 
reference to ibe requirements of dry crops, and not to those of paddy estivation. 
We understand that in some places irrigation on these lines woSdbe very accept- 
able to the rayats ; and that if water could be supplied'to a second crop, such as 
gram, rates could be imposed which would bring in a revenue not less than that 
which might be obtained from a smaller area under paddy. These proposals 
apply, of course, only to works in tracts in which nee cultivation is not practised, 
or in which there is reason to believe that the produce of dry crops would be so 
much increased by irrigation, even in years of normal rainfall, that the rayats 
would be ready to pay a fair price for it. It is hardly necessary to point out that 
works which irrigate a large area of dry crops would have a far greater proteo* 
tive value in seasons of drought than works intended solely for rice cultivation. 
The irrigation of dry crops in suitable localities appears to us to deserve more 
attention and encouragement than it has hitherto received ; and it is probably 
''apable of considerable development 


266. Another suggestion may be made in connection with the irrigation of 
dry crops. We have already referred, in paragraph 248, to the field which exists 
for irrigation by means of pumping works; and we recommend, as a very useful 
form of minor work, the erection of small pumping stations on the banks of 
streams or collections of water, from which an adequate supply can be relied on 
for the irrigation of dry crops. Wo have had evidence of the successful working 
of a small oil engine, which was recently set up in a missionary settlement at 
Ghingleput ; and we think that a few Government pumping works of the same 
kind would not only give a useful lead to private enterprise, but would also 
result in the acquisition of very valuable information in regard to the irriga- 
tional requirements of dry crops. If, for instance, five or six pumping engines (oil 
or steam as may be found more economical), each capable of irrigating from 200 
to 2,000 acres of dry crops, were erected on the banks of such rivers as the Hagari, 
the Penner, the Chitravati, and the Hindn, in the black soil tracts in Bcllary, 
Anantapur, and Kurnool districts, it may be found that the cultivators are moro 
willing than is now supposed to take water for the irrigation of dry crops in such 
soils, and that judicious irrigation will increase the profits of cultivation even 
in years of normal rainfall. There appears to be no doubt that fiush irrigation 
is unsuited to these soils, unless the people arc prepared to convert their dry mto 
wet cultivation ; but it is quite possible that irrigation may be found to be very 
beneficial, if v’ater is sparingly and judiciously applied, which will always be 
the case when it Jias to be lifted and the lifting has to be paid for. If arrange- 
ments were also made for charging for the water supplied according to the 
quantity actually used, a measure would be obtained of the effectiveness and 
fluctuations of the demand for irrigation of dry crops in black soils, which 
would be very useful when the details of the distributary arrangements are 
under consideration. The records of pump irrigation are of exceptional value 
for expenmeiital or statistioal purposes in the first place, because the quantity 
of the supply admits of very accurate measurement ; and, in the second, 
because there is the strongest incentive to economy in its application. 
Pumping installations of the kind proposed will probably not be remunera- 
tive ; but if they are worked so as to give the best results, the loss will not 
be heavy, and the information that will be gained will be of the great* 
est value when schemes for the protection of dry cultivation by irrigation works 
are under consideration. The works may also be of great use in teaching the 
rayats the vtdue of judicious irrigation, and so preparing the way for the success- 
ful development of irrigation on the Tungabhadra or other proj'ects which it 
may be decided to carry out. W e learn with satisfaction that a Government farm 
has recently been established near Bellary ; and the exxierts employed there will, 
it is hoped, be able to demonstrate to the rayats the advantages of such irrigation 
even in ordinary seasons. Moreover, if the works are successful, it is but reason- 
able to hope that private enterprise will follow the example set by Government, 
and that works of this class may be multiplied. Such enterprise should be actively 
enoooiaged in the way which we have recommended elsewhere, by the offer df 
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adyanoes on liberal terms, and the -waiTiDg, for a number of years, of all charges 
for water lifted. 

• 

2B6. Minor works for which no capital accounts are kept. — We hare next to 
consider the important class of minor irrigation works for which no capital 
accounts are maintained, and which, as we have already shown in paragraph 241, 
irrigate ooUectively as large an area as all the other State irrigation works in the 
Presidency put together. There docs not appear to be much hope of increasing the 
number of these works, or of greatly extending the area already irrigated by those 
which arc now in good order Whei-e large works are possible, they may be 
undertaken as State works for which capital accounts are kept ; but almost all the 
most suitable sites for smaller works of the kind which we are now considering, 
have probably been taken up, and there is also a diihculty in making a new 
work which will not interfere with established interests on existing works The 
revenue dependent on these tanks is, however, so considerable that Government 
is vitally interested in their edioiency, on the maintenance of which about 
20 lakhs have been spent annually of late years The object has been merely to 
prevent retrogression or to restore works to their former efficiency when dete- 
rioration has occurred ; but it is the opinion of most of the local officers in both 
the Revenue and Public Works Departments that the grants hitherto allowed 
are insufficient for the purpose. 

257- Recommendations qf the Commission of 1878-80 — The Famine Com- 
mission of 1878-80 entered fully into the 8ub]ect of the maintenance of the 
numerous small river channels and tanks, which together exceeded 40,000 in 
number and on which the irrigation of nearly 3 millions of acres in the Madras 
Presidency depended. Of these works, nearly 30,000 were tanks. The Commis- 
sion recommended that a scheme should be framed for systematically putting the 
tanks in repair, and that afterwards only those watering above 200 acres, or possess- 
ing some other special importance, should remain in the hands of the Public 
Works Department; that smaller tanks, irrigating not less than 50 acres, should 
be brought up to s^ndard and made over to the villagers to maintain ; that 
tanks watering less than this area should be handed over as they were to the 
villagers to keep up ; and lastly, that tanks irrigating less than 10 'acres fihould 
be handed over to the rayats, while ihe lands watered “ slIDuld be assessed as 
though irrigation did not exist.” 

268. Tank Restoration Scheme. — The first of these recommendations was 
adopted by the Madras Government, and the restoration of tanks has been steadily 
pursued since 1883, when operations were commenced in the Madura district. 
The system adopted, which has since been followed without material modification, 
may be briefly described Survey parties were formed for the purpose of preparing 
a detailed record of all the works in each main drainage line. A map was prepared 
for each main basin, showing all the minor basins with groups and sub-groups, 
each work being surveyed and its catchment area worked out and record^. 
Detailed maps were then prepared on a scale of 4 inches to a mile for the minor 
basins, showing the position of each work, with longitudinal sections of all 
banks, detailed sketches of masonry works, and notes indicating the work to 
be done to put each work and channel into repair. Statements of financial and 
hydraulic details were then prepared, with a descriptive memoir of each work, in 
which information was given as to standaid levels, flood discharges, storage capa- 
city, etc. Finally, estimates for the repairs to be executed were prepared in del^. 
The particulars collected for each basin, excepting the detailed estimates for works, 
have been printed in separate pamphlet form, so as to form a permanent record. 
This investigation work has, from the first, been kept distinct &om the actual 
restoration work. Tlie survey parties were, in the first instance, placed ipffier 
a Superintending Engineer specially deputed to the duty , but the appointment 
was afterwards abolished, and all investigation work was placed under the control 
of the Chief Engineer for Irrigation, an Executive Engineer being posted 
at head-quarters as his assistant for the Tank Restoration Scheme. The 
estimates for repairs, framed by the survey parties, are, after scrutiny, passed 
on to the Superintending Engineers, who arrange for the execution of the 
works by the ordinary divisional officers to the extent of the funds available. 

PABT n 
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The number o£ survey parties has varied from time to time, but we And 
that, up to the end of March 1901 , investigations had been undertaken in all 
districts of tbfo Presidency, excepting Ganjam and Triohinopoly, and that about 
45,000 square miles of country and 6,297 works, irrigating 760,000 acres, had 
been examined. The total area to be investigated is estimated at 117,000 square 
miles, so that the survey operations have not covered more than 40 per cent of 
the total area ; or, if calculated in another way, on the basis of the tank-irrigated 
area, which is thought to be more correct, not more than one-third. The cost of 
the investigations has amounted to about 1 6 lakhs. 

269. Time reqmredfor completing the work of restoration — Turning next 
to the actual work of restoration, we find that estimates have been passed on to 
Kxeoutive Engineers for the repairs of about 6,00.) works, the aggregate amount 
being about 65 lakhs, including establishment charges. In ad^tion, estimates 
have been prepared for tho remaining works which have been examined, but 
have not been passed on by the Superintending Engineers for execution owing 
to insufficiency of funds. These estimates amount to about 11 lakhs. 


260. Further outlay required — From the-so figures it may be inferred that 
the cost of completing the Tank liestoiation Scheme on the present lines will be 
roughly as follows — 

Kb 


Works not yet passed on for execution 
Future investigation work 
Future restoration work 


11,00,000 

32 , 00,000 

1 , 52 , 00,000 


Gband Total . 1 , 05 , 00,000 


Tlie average annual expenditure on tank investigation and restoration 
during the ton years, ending SJst March 1900, amounted to Rs 4,76,000, and at 
this rate it will take over 40 years to complete the work of restoration. 


261. The question naturally arises whether the results of tho expenditure 
hitho.vto incurred can bo held to justify this immense further outlay. Wc 
find it impossible , to form any definite conclusion as to the incicaso of revenue 
that may be g,ttributod to this expenditure, or tho reduction of revenue that 
may have boon prevented by it During the years 1883-84 to 1886-87 tho 
Government of India made special grants to the Madras Government for the work 
of restoration, and from 1887 onwards increased the provincial assignment by 
lakhs on this account They offered in addition a special grant, not to exceed 
5 lakhs annually, on which the Local Government was to be charged interest at 
4^ per cent , but it was to be allowed, on the other hand, to take the whole increase 
in land revenue duo to the expenditure to bo incurred, provided satisfactory ac- 
counts were kept showing the increase of revenue attributable to each of the works 
brought under restoration An attempt was made to keep up accounts of this 
kind during throe years — 1888-89 to 1890-91 — from which it appeared that 
a return was received on tho outlay incurred of between 2 and 2^ per cent.; but 
of this less than 60 per cent was attributed to increase of revenue, the balance 
being duo to decrease in expenditure on ordinary repairs. In 1892 the terms of 
the provincial settlement were altered, no sxiecial assignments were made for tank 
restoration from Imperial funds, and the accounts of the revenue due to improve- 
ments were no longer maintained. Such accounts w^ould only be of value if main- 
tained during a long series of years. Evon then they would not show the full loss of 
revenue which the work liad prevented, and they would generally be very mis- 
leading unless account could also be taken of variations in the rainfall and other 
vicissitude^. The question .may, however, be regarded from another point of 
view. It must not bo forgotten that the outlay on tank restoration is but a 
small portion of the expenditure annually incurred on the maintenance of these 
works. We have shown tliat during the ton years ending 1899-3900 it 
averaged Rs. 4,76,000. During the same period tho annual expenditure on 
ordinary repairs averaged over 13 lakhs, of which Rs. 2,66,000 was inouned in 
the Revenue, and tho balance in the Public Works Department. This outlay 
is incurred mainly on works which have not been restored. If a work has been 
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^ investigated,’ it is thoroughly overhauled in accordance with the recommenda- 
tions of the investigation party and with the estimates which have been 
prepared ; but otherwise such emergent repairs are carried out as are^ecessary to 
prevent loss of revenue. If, therelore, tank investigation and restoration work 
were altogether discontinued, there would still be an annual expenditure of not 
less than 18 lakhs on ordfhary tank repairs, but the operations would be carried 
on without system and the annual outlay would steadily rise If, on the 
other hand, the present rate of progress and expenditure on tank restoration be 
increased and the works are put into thorough repair on a systematic plan, there 
will be a diminution in the cost of ordinary repairs, and a gradual reduction in 
the total annual expenditure on tank maintenance to tlic amount required for 
the upkeep of works which have once been restoied or put into thorough 
order 

262 NeccBi%ty Jor vigorous prosecution of the works — For these reasons we 
strongly recommend tliat the work of tank restoration should be more vigorously 
prosecuted, and that the grants for maintenance of minor works should be 
increased until it has been completed. Tho importance of devoting more money to 
the restoration and upkeep of these works appears to be fully recognized by both 
revenue and public works officers. The Jioard of Revenue has pointed out 
that within the last ten years, 9 to 19 per c ent. of the demand on the land 
irrigated from these works was remitted on account of delcctive supply ; and that 
a very lai^ part of these i omissions was necessitated by the fact that the 
works wore not in a state of tliorough repair and »‘tli(!iency We think that 
an annual expenditure on the works ol not less than 26 lakhs, which is less 
than one-third of the net riivcnuc derived lixim them, should be contemplated, 
of which about half would bo available for investigation and restoration work, 
which should then bo completed within 15 years 

203 Although all witnesses on the point were unanimous as to the import- 
ance ol completing the tank restoration work as soon as possible and increasing 
tho iirosent rate of progre'^s, some of them have complained tliat local officers 
were not sullicicntly consulted, and that in some cases unnecessary repairs 
were executed in consoquenco Wc think it probable that there is some founda- 
tion for such complaints, and that some modilications of tho prosont system 
may be commended to the consideration of the Government of Madras. During 
the first throe years in which tank mvestigations were in progress, the survey 
parties included at least one Engineer Officer, and all worked under the super- 
vision of a sjxieially ap^iointod Superintending Engineer, who devoted liis whole 
<itt('ntion to organizing the system Sulisoquontly, when ojiciations were lu pro- 
gress lu many widely separated districts, the control was transferred to the Chief 
Engineer, assisted by an Executive Engmeer This central control was probably 
necessaiy at this stage, so that oper.itions might be conducted in all districts on 
a uniform system , but now that one-third of the work has been done and almost 
every distnct has been partially investigati'd, this central control is, in our 
opmion, no longer necessary or tsven d(‘sirable 'I'he survey paities are now 
composed entirely of subordinates, who are, no doubt, capable of doing the 
technical work of investigation on the lines which ha\e been laid down. Their 
work is supervised by an Executive Engineer in the central office, who 
forwards estimates for restoration to tho loc*al officers Jor execution Wc were 
informed that this officer spends part of his time in inspectmg tlie survey 
parties in the fields, and also that he submits doubtful or difficult cases to the 
Chief Engineiir for orders ; but wc think that control ol this kind is likely to be 
too formal and mechanical, particularly if the rate of jirogrcss is more than 
doubled as wc propose. 

264. Wc would sugt'cst, therefore, tliat the apixnntment of Assistant, to the 
Chief Engineer be abolished, and that all investigation and restoration ^ork 
in each circle should, in future, be placed under the control ol tho Superintending 
Engineer, who might be allowed an Assistant Engineer to supervise the work 
under his orders, whenever the scale of operations is sufficiently large to render 
this advisable. Tho advantages of this are obvious. The estimates would be 
prepared under tho orders of a superior officer, who would be more in touch 
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with local conditions and local officers than the Assistant to the Chief Engineer 
can possibly be ; and who would also be given a wider discretion to permit devi- 
ations from,hard>and-fast rules and formulae. He would be able to arrange tiie 
programmes for investigation and restoration within his circle, so that one 
should not get too far in advance of the other, and with due regard to his 
budget provision, and to the demands for ordinal or emergent repairs. 
He and his subordinate officers would take greater interest in the work 
as they became personally more directly responsible for it, and a much needed 
elasticity would be given to the procedure We were told that the estimates 
which are now sent out to the local officers, are never revised or modified by them 
unless it is necessary to alter any of the rates They appear to be regarded as 
works prescribed by an c:]^mal authority, to be carried out without 
question. It is said that the Executive Engineers have no time to prepare these 
estimates themselves ; and we reoc^ize the advantage of employing 
a special establishment for the piirpose, but when they or their Assistanto 
have to carry out the works, they must often be in a position to propose useful 
modifications of the estimates, and they should be encouraged to do so The pre- 
sent Assistant to the Chief Engineer iMormed us that the efficiency of the works 
could be improved if more funds were made available ; but that it is rather the 
aim of the Tank llestoration Scheme to bring works to the normal standard 
of efficiency to which they wore originally designed, as nearly as can be, 
allowing the ordinary Divisions to deal with the increase of efficiency It may 
be true that the main and original object of the Eestoration Scheme was 
to bring the works to a state of normal efficiency rather than to improve or 
extend them , but wc think that there should be no rigid limitation of the duties 
of the investigation parties in this respect, and that it will be unnecessary if 
operations are brought under a more decentralized control. We would go 
further and say that it diould be a distinct instruction to the survey parties to 
submit proposals for increasing the efficiency of a tank by raising the full 
supply level, whenever this can be done at a cost which will not be excessive 
with reference to the advantages to be gamed. If the proposal wiU involve 
the submergence of cultivated land, it may still be worth wtole to acquire the 
land by payment of reasonable compensation. But there will probably be 
many cases in which compensation wiU be unnecessary, or may be given in the 
fomrof a siiiall lump sum or annual payment, if the owner is allowed to retain his 
title to oultivatc*the land as the water recedes, and to exercise all other rights 
of ownership which are compatible with the use to be made of it in increasing 
the storage capacity. The survey parties will also have exceptional opportunities 
for proposing sites for new tanks, and should be encouraged to look out for 
them. 

266. Maintettance of tanka . — We have next to consider the important and 
difficult question of the maintenance of tanks after they have once been 
restored. The Commission of 1878-80 recommended that “ Inspectors should 
be appointed in each district, whose duty it should bo to report annually to the 
Collector on every tank, besides special reports where necessary. These Inspec- 
tors should be directly under the Collectors, and their salaries should not be less 
than Bs. 150 per mensem The repairs themselves, they advised, should be 
carried out by Statute labour, according to the old custom of the country known 
as kudi-maramat, and with this view they submitted a draft Bill to legalize 
the practice. We are informed that a Bill was drafted on the lines suggested, 
and, with the approval of the Governor-General in Council and the Secretory of 
State, was introduced in the Legislative Coundl of Madras in June 1883 ; but it 
was subsequently dropped, the abandonment of any further consideration of the 
Bill being announced by His Excellency the President at a meeting held on the 
18th August 1884. We find also that, as a consequence of the dropping of 
the Bill, Tank Inspectors hdve never been appointed. 

266. Tranter qf tanka to villaqera . — The recommendations of the Eamine 
Commission of 1878-80, regarding the transfer to the villagers of tanks irrigating 
less than 200 acres, have not been carried out. Their proposals were con- 
sidered by the Government of Madras early in 1880, and formed the subject of a 
corresponideaBoe with the Board of Bevenue which extended over many years. 
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After some tinsuocessfal and experimental attempts had been made in the years 
1883 to 1885 to transfer to the rayats jointly interested all small tftTilcH in the 
Cuddapah and a few other selected districts, the matter was dropped pending the 
result of the investigations then in progress in the Madura district under the 
Superintending Engineer in charge of the Tank Division. It was revived again in 
May 1887 when orders itere issued giving authority to hand over certain ta-nks 
in the Pexyakulam minor basin, in the Madura district, to the rayats, on the under- 
standhig that they would he expected under the supervision of the CoUector to 
maintain them in a state of repair up to the standard laid down in the descriptive 
review relating to the basin.’* The Collector was to be given a lump grant of 
4 annas per acre on the ultimate area of cultivation estimated by the Tank Survey 
Party, from which he might pay the rayats such grants-in-aid as he might deem 
proper, and also meet the pay of the Tank Inspector to be appointed to inspect 
and report on the condition of each tank and the value of the work done to it. 
In Pehruary 1889 experimental transfers of the same kind were ordered to be made 
in the basms which had been investigated in the Coimbatore district ; but a month 
or two later, the Board of Pevenue reported that the rayats in the Peryakulam 
basin had declined to take over the tanks on the terms offered, the reasons given 
by them being “ the absence of union among themselves, the insufficiency of the 
grants’in>aid proposed, and the fact that Government declined to grant any re- 
mission ” In July 1889 the Government directed that the experiment should be 
given up both in Madura and elsewhere, and declared that, as a result of the aban- 
donment of the attempt to enforce the obligation of customary labour by legisla- 
tion, Government must undertake, under the most economical arrangement 
possible, the duty of maintaining the tanks. It was, however, proposed that 
petty works, irrigating less than 16 acres, should be lianded over to the rayats, 
the lands under them being assessed at reduced rates, to be fixed in each case ; a 
proposal which has never been carried out. The orders given were communi- 
cated to the Government of India, who asked for a further report on the sub- 
ject ; as they considered it useless to continue to spend large sums on investigating 
and estimating for the requirements of works which the villagers refused to, 
and the Public Works Department could not, maintain. After some correspon- 
dence the Government of India suggested that the better course would be for 
Government to restore and maintain all tanks irrigating over 60 acres, and to 
transfer all the remainder to the rayats The Board of Revenue rejiiorfcd stroftjgly 
against this proposal. They pointed out that there were neaHy 19,000 such 
tanks, irrigating about 300,000 acres , and that the direct financial effect of 
transferring them to the rayats and reducing the revenue on the area irrigated 
from wet to dry rates, would be a loss of revenue of about Bs. 7,70,000, 
which might, however, be reduced to Rs. 4,05,000 if the tanks were all 
abandoned and the be^ brought under dry cultivation. They objected to 
the proposal, however, on general grounds, such as the importance of preserving 
the water-supply of the country ; the certainty that, owing to the absence of any 
co-operation amongst the rayats, the tanks would be neglected ; the equal certainty 
that the abandonment of all control by Government would lead to endless disputes 
and the gradual usurpation by the richer rayats of the watcr-nghts of the poorer ; 
and the fact that most of these works were situated in tracts where water-supply 
is scanty and difficult to maintain, and where they were of the greatest use, not 
merely for irrigation, but also in affording drinking-water for man and beast, and in 
improving the supply in wells. The Government of Madras entirely concurred 
in the conclusions of the Board, but were of opinion that tanks irrigating 50 acres 
and less might be made over to ^e rayats concerned, in cases in which the ayahat^ 
or land under them, was held by a single rayat, and in which the imposition of dry 
assessment on the water-spread and on the ayakat together would involve no loss 
of revenue. Orders to this effect were issu^ by the Board of Revenue in their 
Resolution No. 202, dated 16th May 1894. It is not surpnsmg that the order 
has proved a dead-letter, for no rayat would be hkely to take over a tank, an^to 
undertake the cost of its upkeep, unless he was given the benefit of a reduction 
in his assessment. The order authorizes the transfer of a tank in the few oases 
in which the rayat concerned desires to abandon it, and to bring the whole ayaJmt 
and tank bed tmder dry cultivation ; but the main intention was that aU tanks 
used for irrigation, even when irrigating less than 10 acres, should continue under 
Government control, and they have so continued up to the present time. 
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267. --We Trere repeatedly assured that the mamtenanoe of 
the tanks was not satisfactory, and that kudi-maramat was practically dead. 
Others regarded it only as moribund, as falling into desuetude now that Govern* 
ment has evinoed a readiness to accept liability for important repairs and restora- 
tion ; and some thouglit that it could and should be resuscitated. We are our- 
selves reluctant to admit that so valuable an institui^on is really dead and past 
restoration. W o do not recommend its adoption for any lepairs on a largo scale. 
Government must.m its own interest, not only restore the tanks, but also accept 
a liability for any important emergent works, as well as for periodical general re- 
pairs, the avoidance of which would result in a great loss of revenue. But the 
frequency and cost of such emergent and periodical repairs will depend upon pro- 
per attention being paid in the intervals, to the upkeep of the works, by those 
interested in them. Much is not required ; merely the attention that wiU prevent 
rapid deterioration, — the stitch in time that will save nine. They are all petty 
works, such as filling up holes and gullies, replacing stones in the bank revetments, 
digging up prickly pear on the hands or channels, clearing silt from tank sluices 
or from channels, renewing outlet plugs or shutters, etc , and generally keeping 
the work in the trim order which is the surest way of preventing deterioration. 
They cost the cultivator little, since the u’^ork can be done in the slack season when 
he would otherwise be idle The work is done close to his village, and for his 
direct and immediate benefit, while tlic absence of cash payment protects him 
from the blackmailing of sometimes unscrupulous departmental subordinates. 
The value of the work done is indeed small, and if the question of cost only were 
to bo considered. Government might very well allordto hear it But the point 
is that the works aieso petty, and so scattered, that such repairs cannot bo earned 
out properly by any departmental agency , and that if they are to bo done at all, 
it is by enforcing on those who derive benefit from them a responsibility which is 
no new thing, but in accordnee with ancient custom. 

268. Distinction between channel works and tanks. — In considering the 
question of maintenance, it must be borne in mind that there are two distinct 
classes of works to be dealt with . river or spring irrigation channels, and tanks. 
The efficiency of the former depends on the channels being periodically cleared of 
silt and on the observation of a fair standard of maintenance Otherwise the 
supply failrf absolutely, and jt often indeed happens that silt clearances at the heads 
may have to bo carried out more than once during the season, in order to save the 
crops. On these works the customary obligation to sujiply labour is still fully 
recognized, and kudi-maramat cannot be said to be dead there is indeed often a 
difficulty in enforcing it in the case of channels supplying several villages or a 
number of different estates ; but this has, in practice, been met by the establishment 
of a voluntary cess, the proceeds of which are applied to the remuneration of 
whatever labour it may be necessary to employ There is no legal sanction under 
which contribution to these cesses can be enforced . but it is so much to the interest 
of all parties to contribute their quotas to the general fund, that hitherto little 
difficulty appears to have been experienced from the want of an enactment 
legalizing the cess ; and as far as w'orks of this class only are concerned, w'c doubt 
if there is a strong case for enforcing by legislation the customary obligation to 
supply labour for their maintenance. I’he case of tanks is, however, very 
different, llere customary repairs may be neglected year after year with 
impunity, that is, without seriously affecting the irrigating capacity of the work, 
imtil, aXter yearn of progressive deterioration, the dam suddenly fails during an 
unusually heavy rainfall, and the work is then absolutely useless until Govern- 
ment comes forward and restores it at great expense. As we have alieady 
shown. Government undei takes such restoiations in the interests not only of the 
rayats, but of itself , and as the only means of preventing serious loss of 
revenue and a diminution of the protective resources of the country. But there 
appe^TS to be no doubt that the wider recognition of the State’s obligations in 
this respect, during the last fifty j ears, has resulted m the cultivators losing 
all sense of their responsibility tor the maintenance and upkeep of tanks, w'hich 
^li^tom had formerly imposed on them 

269. Necessity for legislation. — We do not clearly understand why the Bill 
of 1883 was abandoned. From the papers which we have seen, it appears that 
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there were differenom of opinion on the part of some of the o£S.oers 
consulted* on points which hardly affected the main object of the Bill. It was 
thought by some that the responsibilities of Goyemment for t ly maintenance 
of the works should be as clearly and fully stated as those of the cultivators 
which it was proposed to enforce by legislation; and by others that the 
provisions of the Bill riiould not be enforced until all works had first been put 
into thorough order by Government. But whatevCT the obligations of the State 
in these matters, no one seems to have disputed the contention that the petty 
repairs, for which it was proposed to make the cultivators responsible, are of a 
kind that cannot bo promptly or effectively carried out by Government 
agency, or by any others than the men on the spot ; that they are of great 
importance in preventing or retarding the deterioration of the works ; and 
that the obligation to carry them out is sanctioned by ancient custom. The 
position may be stated thus formerly, the cultivators had to depend almost 
entirely on themselves for the maintenance of these works ; if a tank failed, 
assistance in restoring it might or might not be aflorded sooner or later by the 
State ; but no reliance could be placed on such assistance, and the people hfid 
to rely on their own ellorts, or kudi-maramat. But this system was not 
in itself sufficient to ensuie the perpetual mainteuance of the tanlfa. 
Sometimes repairs were required which were beyond the power of the 
cultivators to carry out ; or the works were wrecked by disastrous floods ; 
and in other cases even kud%-maramat could not wholly prevent, however 
much it might retard, deterioration. It thus happened that Government 
devoted more and more attention and money to the restoration and upkeep of 
these works, even before the obligation was accepted, on the r^jommendation of 
the Commission of 1880, as a part of its regular policy. But the more the State 
has risen to a sense of its obligation, the more have the people become unmindful 
of their own ; so that kudi-maramat has almost ceased to exist, and no care is 
taken even to retard the progress of deterioration We strongly recommend a 
liberal and systematic devotion of funds to the improvement and maintenance 
of tanks ; but we must point out that, if the cultivators cannot bo made to do 
their small part, we foresee no limit to the expenditure which may eventually have 
to be met. Government cannot, in fact, preserve the works from retrogression 
without the assistance and co-operation of the rayat, any more than kudi-mara- 
mat could by itself preserve them without assistance from Govetnment.** The 
one is a necessary complement of the other , and wo cannot but think that, if 
care were taken to define clearly the respective responsibilities of Government 
n.nd the cultivators m this matter — the obhgations which the former will under- 
take, and the work expected from the latter, — it should not be impossible to revive 
the system of kudi-maramat. If it cannot be enforced without legislation, we 
think that legislation should be undertaken 

270. Repairs cess. — 'J'he question has been raised whether, instead of 
attempting to enforce kudt-maramatt power should not be taken by legislation 
to impose a repairing cess on the land iriigated from tanks. A cess has many 
advantages. It distributes the burden fairly, and the rich man cannot escape his 
contribution. It has already been voluntoily adopted on many of the minor 
canals, or river channels, which do such good service in Madras and irrigate the 
IfiTidia of many villages, although the system is not, we behevo, in force on any tank. 
If, therefore, the maximum limit were moderate, and expenditure were rigor- 
ously restricted to such repairs as would usually be done by kudi-maramat, 
and to those works in respect of which the cess was levied — a point which 
we regard as essential, — its adoption might be possible m cases in which 
there was a difficulty in enforcing kudi-maramat, or in which the people them- 
selves preferred it. Although very suitable for minor canals, the objection to it, 
as far as tanks are concerned, is that it involves 'the execution by Government 
of all those petty repairs which the people can do so much better themi^ves ; 
unless, as we hope may be possible, the cess is administered and the necessary 
works are carried out by a village panchayat We think that any Act on the 
subject should affirm, in its preamble, the customary and traditional liabila^ of 
the people for their petty repairs, so as to afford an eqmtable basis for a cess, 
which mould be proposed as an alternative to kudi-maramat. We should be 
inclined, indeed, to legalize the imposition of a oess only when the Local 
Paet U. q 
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Government was salisfied that the hudi-maramat system would not work, or when 
it was desired by the people concerned, instead of kttd%-m<Mram(d. We think aleo 
that it would he a great advantage if cess funds could be administered by local 
paachayatSf for each tank or group of tanks, the object being to get the people 
themselves to feel a proprietary interest and pride in their tank ; and that, at any 
rate, legislation should provide for such arrangements. * 

271. Tank Inspectors — Whether kudi-maramat canbo enforced at jiresentor 
not, we tbiTik that, in accordance with the recommendation of the Commission of 
1878-80, Tank Inspectors of the rank of Sub-Engmecr should bo appointed in 
all districts in which there are at present no competent or sufficient establish- 
ments for the inspection, at least once a year, of all tanks for the maintenance of 
which Government is responsible It appears to us unreasonable that Govern- 
ment should spend annually many lakhs of rupees on the restoration and repair 
of tanks, and that there should be no periodical inspection of them by a respon- 
sible odicer, who would at least bring to the notice of the proper authority all 
matters requiring immediate attention, oven if he were unable to induce those 
interested to do what was necessary. The successful working of a Kudi-niaraniat 
Act will dei)end, in a great measure, on the employment of well -trained and com- 
petent Inspectors, who will inspect all works periodically, advise the villagers 
as to the repairs required, and assist them in getting necessary works done 
which they are unable to carry out themselves When power has been given 
to the Collector to enforce the provisions, an acstive and sympathetic Tank Ins- 
pector should be able to induce the cultivators to keep their tanks in good 
order, without having recourse to the penal clauses. 

272. Irrigation Law tn Madras . — We cannot conclude this portion of our 
report without referenee to a matter which we regaid as of great importance in 
connection with the question of extensions of irrigation in Madras. The Famine 
Commission of 1878-80 obsorv'od in ])aragraph 60, Chapter V of their 
Beport : — 

There is a jicneral a>;reement that great inconvenience ib occasioned hy the absence of 
any Irrigation Law for Madras Act VII o£ 1865 empowers the Government to levy a water- 
rate m addition to the land revenue, 'vheicver water is siipphed for irrigation But, with this 
exoeptitJb, no sp^ial provision is made by law for the gi.int ol sulHcieiit powers to cany out the 
vanous administrative wrangements which the introduction of canal irrigation necessarily 
involves, and there, are, in our opinion, several particnlais as to which the absence of express 
eoaotment has produced evils of a vety serions nature 

In accordance with the recommendation of the Commission, an Irrigation 
B-Tid Navigation Bill was introduced in the Madras Legislative Council on the 
18th August 1884, on the very day on which the abandonment of the Kud%- 
maramat Bill was announced The Bill was amended by a Select Committee, 
whose report, dated ] 6th March 1880, was not, however, unammous, as two Hon- 
ourable Members appended notes of dissent It was subsequently announced in 
a Government Order No 84, dated 14-tli December 1888, that the Bight Hon- 
ourable the Gbvemor had boon “ pleased to direct that the Madras Irrigation 
and Navigation Bill, No 1 of 1884, respecting which no motion has been made 
in the Council since October 1885, ho removed fiora the hst of business.” 

273. Liability of zamindars for the maintenance of irrigation works.— 
Among the questions on which legislation was necessary, the Famine Commission 
alluded to the imiiossibility “ of enforcing on zamindars the obligation of main- 
taining their tanks and other irrigation works m proper efficiency, or even of 
contributing their share of expenses incurred by Government in the improve- 
ment of irrigation works by which their estates are benefited ” They pointed 
out the fact that the land forming the bed of zamindari tanks had been expressly 
exolpded from assessment when the permanent settlement was made, in order that 
it should remain as a means of irrigation, but that the zammdar had too often 
foi^tten the object of this exemption, and put the tank bed to what pui*pose8 
he j*kiased. 

274. The Famine Commission found in 1879 that very little was known as to 
the state of the iirigatimi works in these estates; and very little is known now. 
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We have, however, obtained statistics of 22 zandndanst ranging from Vizaga* 
patam to Tinncvelly, and Iiaving a total area of 14,819 square miles. These 
reports do not vary much. Some of the estates have never bpen surveyed. 
Id any keep no record of the rainfall. Takavi advances to assist in sinking wells 
are quite unknown. The tanks are often out of repair. One writer reports 

As a rule, most of the tanks aie considerably sJted up, and the bands have been worn 
out. Many of the tanks have no sluices, calingnlas or suiplub weirs It is the practice on this 
estate to cut open the bands for taking watei to the fields tor irrigation purposes This is a 
Jmitfnl sonroeof breaches in the tanks The river channels supplyang the tanks aie, in many 
cases, much silted up, and it is only when the rivers leceive heavy freshets that water can 
flow through them to the tanks. 

There are no famine reUcf work programmes, and in many cases no relief seems 
to have been given in famines. 

276. While famine-stricken peasants flock in large numbers from the zamin- 
darts to the State relief works, we consider that the Government may well insist 
onthe kecxiing up their irrigation works, and that Inspectors should 

be appointed to see that they do so. But this cannot bo brought about properly 
without legislation. We are inlormed that the Madras Government have recently 
had under consideration a new Land Bill, which provides, among other things, for 
enforcing the liability of zamindarsanCitnamdars for the maintenance, in a state 
of proper rexiair, of w orks w^hieli have been in use tor irrigation at any time 
within ttm years before the (snactment of the Bill. As long as-power is taken at 
as early a date as jioRsible to enforce this liability, it is a matter of indifference 
whether it be taken in a Land Bill or in an Irrigation Bill, but we h(^e that the 
proposal may not be allowed to drop. 

276. Charges on zamindars Jor tmprovenicnts %n the means of irrigation . — 
The Commission also called attention to the benefit which zammdars derived 
from irrigation works constructed at the cost of the State. 

Lands, which, on the introduction of canal irrigation, were m the enjoyment of any means 
of iingation, howcvei infeiioi and piecarious, are now supplied with canal water without any 
additional charge. The consequence is that a zammdar gets a continuous and iinlimitea 
supply for the whole ol the aiea which, uuder the most lavouiable ciicumstances, he had ever 
hi ought uudei iriigation. Theie seems to be no reason why this benefit shOuld be gratuitously 
eonieiied In those cases in which the snpjily is enlarged or otherwise imiwoved, a coriespond- 
ing payment should be eiiioiced, and any diQiculty in domg this should be removed by 
legislation 

277. We cannot but think that legislation of this kind is absolutely necessary, 
if Govommoiit propose to embark on an extensne programme of irrigation 
such as we have recommended As bas already been observed, there are few 
irrigation projects in Madras which do not take up a ccitain area of old 
or pre-existing irrigation. The effect of the works is not only to extend irrigation 
into lands not previously protected, but also to render this old irrigation incom- 
parably more valuable and secure The water which may be stored in a new 
work cannot always be earned away from zamtndarl lands, even if it wore 
desirable to debar them from any share in it It is passed from the storage 
work into a river where it is picked up and diverted into the channels above 
existing anicuts, and when these belong to zamtndars, the additional supply, 
which bas been created by the now works, has to run the gauntlet of these 
channels before it can bo utilized on lands on which a rate can be charged. We 
observe that legislation, with the object of cnajiling Government to recover a 
rate from zammdars in respect of improvements or extensions of their wator- 
supply, which are due to works oxeoutod at the cost of the State, n as reg^dod as 
undoubtedly just and proiier by one of the Honourable Members of the ISelect 
Committee on the abandoned Bfll of 1884, who recorded in a mmute of dissent 
his disappioval of the Bill as a whole 

278. Mights cmd responsibiltUes of Government in respect of water. — There 
is, however, another reason for proposing an Irrigation Act for Madras, which 

Part II q 2 ' 
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appears to us to be of far greater importance, viz., the fact tbat thOTO^ exists 
at present no definite statutory declaration of the rights and responsibilities of 
Government 'm respect of the control of the public water-supply. The Com- 
mission of 1878-80 did not refer specifically to this point, although it is 
certainly covered by the language of paragraph 60, Chapter V of their Beport, 
which we have already quoted ; but in the course of outi inquiries we have 
beenstrongly impressed with the urgency of this question. Wo find that the 
simplest orders which may be issued by the Executive Officers responsible for 
the control and management of irrigation works, whether in the Civil or Public 
Works Departaient, are hable to be made the subject of suits in the 
Civil Courts ; and these are not infrequently carried into ^e High Court, whose 
rulings may be said to constitute the only irrigation law in the Presidency. 
these rulings, there is a rccogmtion ot the right of Government to regulate in 
the interest of the public ^e distribution of any portion of the water 
flowing in natural channels on which rights have not as yet been acquired ; and 
also to regulate the distribution of water and to construct and repair works in 
rayatwart lands. But this right is subject to such qualification, according to the 
law of easements or user, that the greatest uncertainty prevails as to the extent 
to which controlling officers can make any alterations or improvements in the 
existing system of distribution, how^over w asteful or unequal it may be. Section 2 
of the Indian Easements Act (V of 1882) provides tliat nothing contained therein 
shall derogate from “ any right ot the Government to regulate the collection, 
retention, and distribution ot the water of rivers and streams flowing in natural 
channels, and of natural lakes and ponds, or of water flowing, collected, retained, 
or distributed in or by any channel or other work constructed at the public 
expense for irrigation ,” but, in the absence of a statutory declaration of any 
such right of Government, this section appears to have little value in Madras. 

279. As one illustration of the serious inconvemenoe caused by the want of 
such a declaration, we may refer to the case of the river Vaigay. Irrigation has 
boon practised on this river from time immemorial by means of a number of 
old anicuts, channels, and sluices. The supply, how'ever, was always precarious, 
until, after the completion of the Penyar project at a cost of over a croro of 
mpofiS, the waters ot the Penyar river on the western slopes of the Gh&ts were 
stored and diverted into it The result has been to increase the supply, at the 
seasons when it js most in demand, by about 1,100 cusecs ; and to improve to a 
remarkable degree all the former conditions of supply to the works on the 
Vaigay river In these circumstances it has become necessary to alter the 
dimensions of some of these works, to lower the crests of aiiicuts, or to reduce the 
size of sluices so as to prevent their drawing off an undue share of the extra 
supply, and to permit its utilization elsewhere to the best advantage. We were 
informed that, in the case of one work which has thus been altered, a suit has been 
brought against Government which is now sub lite ; and that the plaintiff claims 
that the work should bo restored to its original condition, not solely on the groimd 
that he has suffered injury, which, if put forward at all, is a secondary issue which 
it may or may not bo possible to substantiate, but on the ground that Govern- 
ment has no light to alter the dimensions of a work which has been in existence 
from time immemorial, even if it can be shown that the plaintiff’s interests have 
not been prejudicially affected A similar contention has been made in another 
case which lias been brought to our notice. We are not concerned with the 
question whether such a claim as this can be established under the law as it 
stands ; but we think that the mere fact that it has been put forward renders it 
necessary to declare by Statute the povier of Government in such matters. 

280. Another illustration of the necessity for legislation is afforded by the 
case of the Cauvery. We have already referred to the proposal to construct a 
large reservoir, either on the main river or on one of its principal tributaries, for the 
purpose of reinforcing the supply to the delta when necessary. Whichever site 
mayjbo eventually selected for the reservoir, it seems certain that a great portion 
of the supplementary supply, which it is proposed to store at great expense, will b 
intercepted in its passage from the reservoir to the head of the delta by tve 
existing large cauals or river channels. These channels have no head sluices, /so 
that the supply passing into them cannot be regulated, and the owners have 



time immemorial olaimed and exercised the privilege of constructing iorant-- 
has, or temporary spurs or hcmda^ when the river is low, for the purpose of 
diverting as much of the water as possible into their channels. If the reservoir is 
constructed, it will be both necessary and equitable to introduce some system of 
regulation at the heads o^f these channels, so as to prevent their drawing off more 
water than has hitherto been passed into them , but it is at least doubtful whether 
these oustoioary rights can be interfered with in the present state of the law. 
Similar difficulties will be met with throughout the delta, where the distribution 
is of the most unsatisfactory character, and where it is most difficult in years of 
short supply to prevent the lands at the head of the channels from interceptii^ 
all the water, so that none arrives at the tails. We were told tliat some of these 
channels were re*sluiced some years ago in order to improve matters , but the 
vents were all enlarged again by the people, who claim immemorial rights when- 
ever any attempt is made to equalize the distribution. The irrigating duty is 
known to be remarkably small, and, if Government spend large sums in 
creating a supplementary supply, it should take the necessary action to secure 
a greater control over the distribution. 

281. It may be said that if, as in both the illustrations which have been 
cited, the claim of Government to interfere with existing arrangements is based 
on the assumption that it has itself mouried a great expendituie m increasing 
the supply, it is not likely to bo objected to by the Courts This may or may not 
be the case, but it is a matter which should not be left to the judgment of the 
Courts. Government has, no doubt, a stronger case for exercising its powers of 
control when it has itself done much to improve all the conditions of supply. But 
we submit that it should, in the general interest of the public, be free to exercise 
these powers in all cases ; so that the best results may bo obtained from the avail- 
able water-supply of the country, without reference to the expenditure which the 
State may have incurred in improving it in any particular case. Thus, if a cer- 
tain tract of country is irrigated from a number of independent channels ffiking off 
from above several anicuts, but can be more effectively and economically irrigated 
from a single channel which can command the whole. Government should not be 
prevented from making the change, because the channels which it may propose to 
abandon have existed from time immemorial Again,if a particular owner has from 
time immemorial drawn a supply which is clearly excessive, when cbnsidcre'd in 
relation to the area irrigated. Government should be free to mdke arrangements 
wffiich will involve the i eduction of the supply to what is sufficient for the irriga- 
tion of the area to which it is applied The measure of any owner's or cultivator’s 
claim should bo the share of the supply which is necessary for the irrigation oi 
the area which is entitled to irrigation, and not the supply which ho has been 
permitted to appropriate under a system of very lax oontiol Distribution should 
be controlled in the public interest, with reference not to demands which can 
be justified only by prescription, but to actual and legitimate requirements. 

282. Other potnte on which legislation is recommended . — The first and 
main object of legislation is, in our opinion, to declare the right and title 
of Government in Madras to the same power of control over pubhc water- 
supply as is already possessed in Northern India, subject to compensation for 
injury done by diminution of supply to any existing channel or area, but 
not for its mere diminution, if not injurious ; to penalize unauthorized inter- 
ference with that control ; and to affirm, as in the N orthem Indian Canal Act, 
that no supply of water from any irrigation work constructed, maintained, or 
controlled by Government, can create a right to the continuance of that supply, 
or to anything more than compensation for its restriction or withdrawal, as pro- 
vided in Farts 11 and IV of that Act. 

283. There are other points on which we recommend legislation, but th^ are 
all of secondary importance to the main point of declaring an indisputable right 
of Government to use and control for public purposes the water-supply of 
the country. We have already referred to the necessity of legislation tor 
the enforcement of zamindars* obligations in respect of irrigation works, 
whether this be effected by means of a Land or an Irrigation Bill ; and also for 
ftTinbling Government to recover in some form or another a return for capital 
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cxjpended in introducing, extending, or improving, the means of irrigation in 
lands permanently settled, or of which tho revenue has been relinquished in 
whole or u^part. The Commission of 1878-80 pointed out (Chapter V, para- 
giaph 66) the gr^t difficulty in dealing under the general criminal law with 
various ofiences which interfere materially with the proper management of a 
canal. Stopping up other people’s channels, improperly opening one’s own, tam- 
pering with banks, etc , are acts of this nature. We desire to 'repeat their 
recommendation that this difficulty should be removed by suitable 

284. Besides what has been mentioned above, and the many other articles that 
a careful study of the irrigation laws of the other Indian provinces may suggest, we 
would refer to the desirability of legalizing, either under the proposed Act or by 
an amendment of the Land Acquisition Act, the acquisition hy the consent of 
tike parties of a partial usufruct in land, leaving to tho owner the property in 
the land, and the enjoyment of it so far as may be compatible with thn public 
purpose for which it is acquired. 

286. Nece»mty for legulahou — It may be contended, as it appears to have 
been in some of tho discussions on the Bill of 1886, that Madras has hitherto 
managed to get on without an Irrigation Act, and that legislation therefore is not 
called for. Tim was not the opinion of tho Famine Commission of 1878-80. 
Our own view is that legislation is now required not less, but more urgently tTia.Ti 
it was in 1880 ; and that, in every year as it passes, there is a growth or extension 
of assumed private rights, which renders legislation more difficult and at thn 
same time more imperatively necessary. One groat disadvantage of tho present 
uncertainty as to the powers of Government is tliat it encourages litigation in 
respect of the simplest orders tliat may be passed by the officers responsible for the 
management of irrigation works ; not only is tho time of the Courts tako.-n v.p by 
such oases, but aim that of the officers whoso orders are disputed, and who become 
defendants in civil suits, which are often carried on appeal from the Munsif’s 
to tho District Judge’s Court, and sometimes even to the High Court. In North- 
orn Imlia it is almost an unknown thing ior cases connected with the control 
of irngation works to be brought into a Civil Court, although such Courts 
have jinisdiction ; and w’e are informed that litigation of jinn kinfl Tm^ been 
infrequent in Bombay since tho ( assing of Bombay Act V of 
1 879. A still greater objection to the present state of things is that, until 
tho powers of Government liavc lieen more clearly defined, tho officers responsible 
for the management of an irrigation work must often refiain from the exercise 
of any power of control, in tho apprehension that they may be acting ultra oires^ 
and^ that their orders may be reversed alter a long and vexatious course 
of litigation. This uncertainty as to their powers tends to paralyse all efficient 
control, and to prevent such attention being paid to the improvement of the dis- 
tribution and the increase of tho irrigating duty as wo have observed in other 
provinces. We may add that legislation of the kind which wo propose has been 
found necessary^ in all other provinces of India, in Egypt, and in all European 
countries in which irrigation is extensively practised. 

286. Wo recognize the great difficulties in tho way of an Irrigation Act for 
Madras, of which the greatest is duo to the lact that the measure has been so 
long deferred. We recogmze also that many ol the conditions m Madras differ 
so much from those in other paits of India that any Bill which may be brought 
in will have to be framed in some respects on linos of its own. But wo oonBider 
tlmt irrigation in Madi'as will never attain the great development of which it is 
still capable, unless or until Government assumes the full pow ers of control over 
the whole water-supply ot tho country w hich we have recommended, and which 
liavc been found ^ necessary in other Indian provinces and in all countries in 
which extensive irrigation works have been constructed or are maintained 
by the State.^ We lay stress on tho consideration that future extensions 
ot irrigation in this Presidency will depend mainly on the construction 
of ^pensive storage works, and that much greater care must be expended in the 
distribution of a stored supply than has sufficed for the great deltaic canals. 
Economy in distribution will be of paramount necessity; and wasteful 
anapgements based on immcmoiial usage must not be allowed to stand in its 
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way, although due care must be taken, in modifying them, to present real 
injury to the interests concerned. Wo have recommended a very liberal 
expenditure on the extension of irrigation in this Presidency ; but^ wo cannot 
think that Government will get a proper return for that expenditure, or that the 
most will ever bo made of the water-supply at its disposal, until it claims for 
itself the extended powbrs of control which have now, but not for the first 
time, been recommended. 


(«■»).— irrigation works. 

287. Private works other than wells. — Private works, that is, works con- 
structed and maintained by private proprietors, may be considered under two 
heads : those situated in rayntwari tracts ; and those found in zammdari and 
alienated villages. Excluding wells, the number of such works in the former 
area does not exceed 7,000, comprising .'>,681 tanks and 1,231 channels. Most 
of these are iietty works ; nearly 48 per cent, irrigating less than 10 acres 
each, and barely 10 per cent, irrigating more than 50 acres each About 
42 per cent, of the works are situated in the Cuddapah district, while 
North Arcot, Salem, and South Areot, account for another 26 per cent. Most of 
the river and spring channels arc to bo found in the Anantapur and Cuddapah 
districts, in the basins of the Penner and Chitravati rivers. The aggregate area 
irrigated by all the works amounts to 71 ,000 acres in a normal year, and to 
probably leas than a fourth of that in a year of severe drought. Of the total area, 
nearly 13,300 acres are under river channels, more than 34,500 acres under 
tanks, and about 23,200 acres under * other sources,’ chiefly spring channels. 

288. Scope for extension of private works other than wells. — In rayatvoari 
tracts the scope for the extension of large private works is necessarily limited, as 
almost all the available sites are already occupied by works constructed or main- 
tained by Government, and the construction of now works by private proprietors 
might seriously interfere with existing interests It is probable, however, that, 
when the investigation now in progress in various parts of the Presidency, is 
completed, it may be found advantageous to allow some of the sTnaP er projects 
which have been suggested from time to time during the past half .century, to 
be carried out by private enterprise Tlio rules at present in force in Madras for 
the encouragement of such efforts arc sufficiently liberal and dTo not require any 
change. Under these rules, lands irngated from private works which do not inter- 
fere with the water-supply to works lower down, are permanently exempted from 
enhancement on account of water advantage , though the owners are liable to pay 
drv assessment on so much of the land covered by the water-spread as has been 
cultivated within the previous ten years. 

289. Private works in zamindari tracts. — In paragraph 221, it has been 
explained that, on the best data available, the area irrigated by private works 
in zamindarisfixA alienated villages in an ordinary year, is estimated at about 2.^ 
million acres. Particulars of the number and description of the works are not 
known, but from the replies to our inquiries received from some ol the zamtndaris 
it may be assumed that about 200,000 acres are irrigated from wells, about 
300,000 from river channels or streams, and the remainder from tanks. The 
general condition of the works is reported to be far from satisfactory, and the 
extent of protection afforded in a season of prolonged drought is consequently 
very limited. Excepting the ^amindar^s in Vizagapatam, almost all the estates 
suffered severely during the past famines, and there is apparently not much scope 
for the construction of any new works which wolild afford substantial protection 
to any appreciable area in these tracts. Moreover, with some few exceptions, 
the proprietors oE the larger estates are either financially embarrassed or are 
involved in litigation, and they are unable to improve even the existing v^ks 
On the other hand, the position of the tenants m many of the zamindaris is veiy 
unsatisfactory. They appear to have practically no protection against enhance- 
ment of rents on account of improvements effected by them 

290. Within recent years four large estates have come under the management 
of Government, while two more have been leased to European firms for 
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periods varying from thirty to fifty years, towards the Hqiudation of debts due by 
tho proprietors. It is probable that some improvement will be effected in the 
condition of«the irrigation works before these estates, which account for nearly 
a fifth of the total zamindari area in the Presidency, are handed back to the pro- 
prietors. Already, in Vizianagram, a sum of five lakhs of rupees has been 
expended on irrigation works since the estate came under management four 
years ago, and there stre also projects, costing over two lakhs more, which are said 
to be under investigation. In the Sivaganga zamindari, in the Madura district, 
the European manager under the lessees reports that about 300 tanks and many 
channels have been repaired during the past seven years, the repairs in many 
oases including the construction of new weirs and sluices. There are still 700 
tanks and several channels which require to be repaired. About two*thirds of 
this estate, and a considerable portion of the Eamnad zamindari, could be irrigated 
by Periyar water if the supply were suMcient 

291. Wells. — Wells in Madras arc divided into two classes: wells sunk 
in lands held on dry assessment ; and those sunk in wet lands, or lands classed as 
wet, under Government sources of irrigation. The former arc termed ‘ ayahat * 
wells, because the ayakat, or area attached to them, is dependent for its irri- 
gation solely upon the well supply, and not upon any other source , the latter 
are called * supplemental ’ wells, because their main function is to supplement 
the irrigation from Government works whenever the supply in them fails owing 
to deficient rainfall or other causes Lands irrigated by ayahat wells are perma- 
nently exempted from additional assessment on account of such irrigation ; but, 
in the case of supplemental wells, the lands benefited by them are liable to pay 
the full wot assessment fixed upon them, except in seasons when there is no 
supply whatever in the Government works and the lands dependent on them are 
cultivated solely with the aid of well water. On such occasions only the dry 
assessment is charged. 

292. Excluding kachha or temporary weUs, which are few, the number of 
ayahat wells returned for 1900-01 for rayatwari tracts alone amounted to 
about 470,000, and the area irrigated, to nearly 1^ million acres, first and second 
crop. Compared with 1891-92, there has been an increase of over 170,600, 
or 67 per c6nt , in the number of wells, and of about 409,000 acres, or 40 pep 
cent., in the area irrigated. Luring the same period, the number of supple- 
mental wells has increased from 134,300 to 141,800, or by 9*6 per cent. Coim- 
batore shows tho largest number of ayahat wells, v%z., 70,000, and is closely 
followed by North Arcot and South Arcot, with 05,193 and 08,206 wells, respec- 
tively. These throe districts account for 44 per cent, of the total number of 
wells, and for 43 per cent of the area, returned for the Presidency. The districts 
next in importance are Salem, Tinnevolly, and Cuddapah, with a total of 
131,000 wells, and of 400,800 acres irrigated, or 28 and 27 per cent., respec- 
tively, of the Presidency total. There are about 30,000 wells in Trichiuopoly 
and 33,000 in Madura, irrigating 67,700 and 117,600 acres, respectively, and 
about 13,000 each in Chmgleput and Anantapmr, irrigating 28,200 and 66,100 
acres, respectively. The average area urrigated per well varies from 3 to over 4 
acres in eight districts and from 2 to 3 acres in six others. Coimbatore shows 
the hugest average (6^ acres) and Ganjam the lowest (0*9 acres). The average 
for the Preside ucy is a little over 3 acres. North Arcot and South Arcot which 
possess a large number of wells, between 66 and 68 thousand, exhibit a com- 
paratively small average, 2 and 1^ acres, respectively. This is apparently due to 
the poorness of the subsoil supply and partly also to the small size of the holdings. 
The number of wells in zamindar% tracts is not known, but for whole inam 
villages, the number is returned at 16,330, including 2,661 supplemental 
wells, irrigating an aggregate area of 66,526 acres. 

ff 

293. In the two west coast districts, where the rain&ill is always heavy, there 
are no irrigation wells worth mentioning. In the two northern districts, 
Qaajam and Vizagapatam, where the conditions are similar to those of the 
adjoining province of Orissa, tho number of wells is exceedingly small, and the 
same is the case in the three great deltaic districts of Godavari, Kistna, and 
Tanjoie, Xn the Leccan districts, where protection is most urgently required, 
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veil-sinking is said to 1)o difficult .and oxponsiye, especially in Eumool and 
Bellary, and in the northern portion of Anantapur and Cuddapah. In the two 
former districts, the niunber of wells does not exceed 8,000 each, though in 
Knmool the number has more than doubled during the past ton years. The 
wells in this district are to be found chiefly in the taluks of Cumbum ami 
Markapur, situated to ^e east of the Eastern G^h&ts, where water is generally 
found within a moderate depth. In the southern taluks of Anantapur and in 
the sub-division of Cuddapah, the facilities for the construetion of wells have been 
utilized to a considerable extent. 

294 The great development which well-irrigation has attained in the Madras 
Presidency has unquestionably been lai^ely assisted by the liberal policy which has 
been pursued during more than half a century, in regard to the exemption of 
private improvements from additional taxation. The principle of leaving to the 
rayatthe full benefit accruing from improvements effect^ by his own industry and 
means, was first advocated by Sir Thomas Munro at a very early period of his 
career ; but it was not until 1852 that his recommendations bore fruit, in the 
determination not to assess wells so as to raise the assessment over what the 
general value and character of tlie land (apart from the well) would warrant. 
In that year orders were issued, giving a distinct assurance ** that the rayats would 
be allowed the full benefit of their own improvements, that the lands thus 
improved would not be subject to any additional assessment so long as the 
general rates of the district remain unaltered ; and that, on the oooasion of any 
general revision of the district rates, the assessment of the lands so improved 
would be irrespective of the increased value conferred upon them by their 
holders.” With a view, however, to guard against possible fraud by the con- 
struction of wells in close proximity to existing Government works, so as to draw 
away water from such sources by absorption and percolation, it was laid down 
that the exemption shall not extend to wells “ dug within 100 yards in rear of 
tank bands, rivers, channels, and beds of tanks,” nor to wells ** dug in land 
which can be watered by any existing public work of irrigation.” The first 
restriction was subsequently relaxed, as it was found impossible to determine 
the extent of the influence of percolation and absorption, so that rayats can now 
sink wells quite close to a tank, nver, or channel, without fear of pnhanoement 
of assessment , provided the wells are sunk in lands assessed as dry, and* that 
water from existing Government sources is not drawn into the wells by 
surface flow The results of these liberal concessions have boeh most beneficial 
to the province generally , and in more than one district they have prevented 
scarcity from developing into famine 

295. The Famine Commission of 1878-80 recommended that all such conces- 
sions should be embodied in a legislative enactment, “ so that it may be clearly 
known, without fear of mistake, or danger of retraction and change of view, by 
every landowner or tenant who executes a permanent improvement on the land, 
whether he is entitled to the entire profits arising from it, or to a part, for ever, 
or for a term of years ” Considering the liberafity with which the Local Gov- 
ernment have given effect to the rule of permanent exemption, we doubt whether 
legislation is required in the Madras Presidency We have no reason to suppose 
that the rules are misunderstood ; but, with the object of securing the full 
observance of the spirit of the orders in future settlements, it mav be advisable 
that the rules should be supplemented by a clear direction that the rates assessed 
on weU lands should in no case exceed those assessed on adjacent lands enjoying 
similar qualities and advantages, but unprovided with wells. 

296. * Doruvu ’ wells . — The foregoing remarks apply to wells sunk in diy 
lands. There are other wells sunk on the banks of fivers and streams, and known 
as * doruvu ’ wells, which do not enjoy the exemption referred to. Ihese doaruvu 
wells derive their supply partly fi om channels from the river or stream, and on 
that account the lands irrigated from them are usually charged wet assessment, 
less a deduction for lift of one rupee per acre for first, and half a rupee per^i^re 
for second crop. Up to 1878, they were liable also to be charged for second 
crop cultivation, except in Nellore and Cuddapah ; but in that year this addi- 
tioned charge, which amounted to half that for first crop, was ordered to be 
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oveiywLore abolished. The exact number of these wells at present in use has 
not been reported, but in 1893 the number did not ezeeed 6,700 for the whole Pre- 
sidency. Wo fully recof^ize the principle that these wells, which are fed directly 
from natural rivers or streams, are not entitled to the same exemption as wells 
sunk ia dry lands ; but, for the reasons given in our Punjab Chapter (para- 
graph 66), wo consider it inexpedient to levy any royalty on such irrigation, 
in tracts where the staple crops are insecure in the absence of irrigation. In 
the Deccan, Carnatic, and Central districts, which are frequently subject to 
famine, there arc numerous streams which probably afford great facilities for 
the construction of such wells all along their banks , and it is obviously to the 
advantage of Government and the people to have the water utilized, to the full- 
est possible extent, for protective purposes Considering the expense involved 
in the construction and maintenance of these wells, which are often liable to be 
damaged by floods, we are strongly of opinion that every encouragement should 
bi given to their extension We observe that the number of doruvu wells in 
the four worst famine districts, comprising the Deccan, amounted to less than 
1,600 in 1893, irrigating only 7,600 acres ; but it is worthy of note that 
nearly 600 of these wells are situated in the two eastern taluks of Kurnool on 
the banks of the Gundlakamma river, where the charge of wet assessment has 
long been given up In these districts, at any rate, there ought certainly to be 
no hesitation in carrying out a specially libeml policy in renaifl to the extension 
of such wells 

297. Supplemmtal wells . — As already explained, the chief function of 
supplemental wells, that is, private wells sunk in wet lands, is to supplement 
irrigation from Government works when the supply in them proves insutiicient 
for raising or maturing a crop They are found chiefly under very precarious 
sources, and are of great use in enabling the rayats to save their crops in times of 
deficient supply, and often to grow oven a second crop when the water in the 
Government works is exhausted. There arc in all about 141,800 of these wells, 
excluding those in wliolo $nam villages (2,661) ; nearly a third of the number 
being found in this North Arcot district , from 26 to 23 thousand in South Arcot 
and Salem , about 16 thousand in Chinglejnit, 10 thousand in (Juddapah, and 
over 7,000 etfch in Madura and Tinncvelly 


298 The groat value of these supplemental wells is forcibly brought out in 
an interesting memorandum furnislKid by Mr Benson, Deputy Director of 
Laud llecords and Agriculture, in which he conclusively shows that in all the 
districts in which such W'clls exist in any appreciable numbers, the percentage 
of annual remissions under minor works is very considerably less, and the 
proportion of second crop cultivation very much greater, than in districts in 
which these wells are scarce At a very moderate estimate, the existing number 
of supplemental wells in rayatwari villages should bo able, with the assistanee 
of the tank supply, such as it is, to afford a very fair amount of protection to more 
than half a million acres ot crop ; while, in the absence ol such protection, the Gov- 
ernment would lose even the dry assessment on this area, amounting probably to 
more than 10 or 12 lakhs of lupees annually, and the loss to the rayats would be 
at least five or six times as great It is evident, therefore, that the extension of 
these wells deserves every possible encouragement, both by the grant of all the 
advantages and concessions proposed for other classes of wells and by all reasonable 
liberality in matters of assessment. But the existing rules, at any rate as they are 
worked and usually interpreted, are not, in our opinion, sufficiently liberal. They 
have certainly failed to afford any stimulus to the construction of these wells 
The effect of the rules as worked is that dry assessment is levied only in cases 
whore “ the crops arc irrigatfd solely with the aid of private wells and no supply 
rihafrov'cr is received in the tonk or other Government source of irrigation, either 
in the first crop or second crop season but the concession is not extended 
to the more numerous cases in which any supply, however small, is received 
during any portion of the time that the crops raised entirely with the aid of 
well-water remain on the ground In such cases the lands become liable to the 
cliaTge of full wet assessment We think that in such cases the dry rate of assess- 
ment only should be charged on the weU-lands, whenever remissions have had to be 



123 


p^ianted for failure of the tank supply on other lands of the ayakat unprovided 
with wells. 

# 

29i) Takavi . — As already observed, the €h)vemment of Madras has been 
distinguished by the vigKiur and liberality of its takam policy Thu first step for- 
ward was taken in the seasons of seareity which occurred in the years 1890-91 
and 1891-92 with sufficient severity to require the institution of relief operations, 
though not on any large scale, m parts of the Carnatic, central, and southern 
districts. The threatening of scarcity in parts of the southern districts during 
1892-93 had the result of maintaining this pohey in unabated activity 
throughout that and the following year. Two good seasons followed, and 
with them exertions were slackened But in 1896-97 and 1897-98, when 
scarcity re-appeared in many parts of the Presidency and assumed consi- 
derable seventy, vigorous measures were resumed During the years 1898-99 
and 1899-1900, the sums advanced were comparatively small, owing probably 
not only to the favourable character of the seasons, but also to the 
curtailment of allotments in consequence of the exceedingly large sums which 
were being advanced in other provinces where severe famine prevailed. The 
total sum advanced during the decade ending 1901, under the Land Imjirovements 
and Agnculturists’ Loans Acts, amounted, m round numbers, to 76 lakhs; of 
wliich 47 lakhs were granted for the construction and repair of M^ells ; 
12^ for other purposes under the former Act , and 10^ lakhs for seed, 
cattle, etc , under the latter It is worthy of note, tliat during the famine 
of 1896-97-98, which was, as above remarked, of appreciable severity, the total 
amount advanced amounted to about 17 laklis , lOJ of which were for seed and 
cattle, nearly 4 lor other purposes, and only 2^ for wells Whereas, in 1891-92- 
93, nearly 27 lakhs weie advanced, of which onlv 2^ were for seed and cattle, 
about 4^ for “ other purposes,” while nearly 20 were advanced for wells Even 
in the fairly favourable year oi 1893-94, over 6 lakhs were advanced lor wells, 
and in tlic next year nearly 3 lakhs Subsequently, however, the advances for 
wells were allowed to I all below 2 lakhs per annum Now our witnesses were 
virtually unanimous that in every district (exeexit Vizagapatam and Ganjam, 
where there are scarcely any wells used for irrigation) irrigation Irom wells is 
capable of considerable development We regret, therclore, that •the policy of 
advancing hberally lor wells should have had to be interrupted and we trust that 
it may be resumed with full vigour During the three years ending 1893-94, 
nearly 12 laklis a year were advanced for land improvement, nearly 11 lakhs 
being for wells alone , and we are confident that no difficulty will be found lor 
many years to come in expending to full advantage an allotment of at least 
16 laklis Several of the most important improvements which we have sug- 
gested in the pi*ocedure and conditions under which advances have been made, 
such as the lengthening of the period ol repayment, the reduction of interest 
to 6 per cent , and the empowering of officers of the rank of Tahsildar to grant 
loans, are already in force in Madras, and no doubt account to a considerable 
extent for the success attained there, up to the present, in takam administration. 


(«). — Famme works and programmes. 

300 Famme relief . — The Eaminc Commission of 1898 reported that out of a 
total expenditure of lis. 71 32 lakhs, incurred on actual works of relief, during the 
famine of 1896-97, only about 8 per cent, was spent on the maintenance or con- 
struction of irrigation works, and a little over 1 per cent, on miscellaneous works ; 
the balance, or over 90 per cent , being ex^iendecLon roads which, in many cases, 
appear to have been tak.eu in hand merely from the necessity of tiuding work of 
any kind for the numbers demanding employment • In the tracts which,^ were 
then affected — the two northern districts of Gan jam and Vizagapatam, and 
the four Deccan districts — there are very tew irrigation works suitable for famine 
labour , and relief works consequently consisted mainly ot I'oads and the collec- 
tion of road-metal The actual value ot the work done was roughly estimated 
by the Commission at one-third of the recorded expenditure, or, in round numbers, 
at Bs. 24 laklis, of which Bs. 2 lakhs were on account ot irrigation works 

tti 
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301. The principal irrigation works undertaken during this &inine^ were 
the extension of three distributary channels in connection with the Biushikulya 
project in Ghuijam ; the restoration of three ruined tanks in Bellary ; ^d the 
construction of certain sections of the Ghopad and Feddapasupala proje^ in 
connection with the KumoohCuddapah Canal, and of two new ts^s in the 
Cuddapah district. The sums expended on these n6w works amounted to 
Bs. 4)3,600, Bs 69,000j and Bs. 1,48,800, respectively, in the three districts. In 
addition to this sum, nearly two lakhs were spent on the repair of 25 tanks, and 
of some river and spring channels, and about half a lakh in improving several 
village ponds and wells used for drinking purposes. 

302. In 1900*01 the Deccan districts were again affected, and also portions 
of the adjoining upland taluks of Kistna and Nellore ; hut the distress was not 
severe, and it was found possible to meet the demand for labour by providing 
employment on various test-works, ohieily irrigation works. Thus, out of 
about Bs. 1,66,000 expended on relief in that year, including about half a lakh 
for general charges lor supervision, tools and plant, etc , nearly Bs 91,000 were 
8X>ent on irrigation works, including those which were left incomplete in the 
previous famine in the Deccan districts. Owing to the adoption of tiie inter- 
mediate system of tasking, and to the small numbers that had to be relieved, 
the actual value of the work turned out on this occasion was very satisfactory ; 
it being, in almost all oases, in excess of the normal rates. 

303 With the exception of the two projects in Cuddapah, and ot one or two 
tanks, all the irrigation works undertaken during the two famines referred to 
above have been completed and are likely to prove very useful. We understand 
that arrangements have been made by the Local Ctovemment for completing the 
other works as soon as possible 

304. F(miine programmes — A detailed list ol works suitable for famine relief 
is maintainod by the Board ol Bevenue for every taluk in the Presidency, except 
the deltaic taluks of Godavari, Kistna, Tanjore, and Madura, the two west 
coast districts, and the Nilghns. Tlic programmes ior 1902 provide relief for 
six months for over 4 million imits, or about 15 7 per cent, of the population of 
the districts, *or portions of districts, to which the ^ts relate Out of the total 
number, ro^ works provide for over two million units, irrigation works for 
1'32 miilions, and village tanks and water-supply and other miscellaneous works 
for the remainder. The total cost of the works provided in the programmes is 
estimated at over 6 orores ; of which 3 6 crores relate to what are classed as ‘ largpc 
works,’ that is, works which are calculated to provide simultaneous employment 
for three months for at least 1,000 persons. The number of works of each cl^, for 
which estimates have been prepared, is not known ; but the statements which ^ve 
been furnished to us by the Board show that estimates for * lai^er works, ’ 
costing in the abrogate over 1*85 orores, havii been sanctioned, while similar 
estimates are said to be ready for ‘ smaller works ’ costing about 1-| crores. 

305 We are ol opinion that the provision made for irrigation works m the 
rehef programmes might be greatly increased ; especially in districts in which 
these works exist in any considerable numbers In the previous himines very 
large sums appear to have been expended on the construction of roads which it 
was subsequently found impossible to maintain from want of funds. Weacoord- 
mgly I'ecommend that all works on the tank restoration programmes should find 
a pl^e in the famine relict programmes imtil they have been carried out ; and 
that the first care of the authorities, when famine is imminent, should be to get on 
to the programmes all works of repairs that can usefully be carried out on tenks. 
When nothing better can be done, the opportunity may be taken to remove silt 
fromrtlie beds, as less unprofitable than constructing roads which cannot be 
maintained, or collcctiug road-metal that is not likely to be required within any 
reasonable period. It is true that the difficulty ot supeiwising a number of 
scattered irrigation works would be great ; probably much greater than in the 
case of labour employed on road works. But we do not think that the diffi- 
culties are insuperable. In most oases the execution of the repairs might 
advantageously be entrusted to the local headmen, or other respectable rayats 



126 


who own large extents of land under the works ; and if oare is taken by the 
overseer, or other ofiScer employed for the purpose, to select the persons for 
whom employment should be provided, and to prescribe the tasks for different 
descriptions of work, there can be no danger of the relief being misapplied, 
or of the money being wasted. In this connection we would invite attention to 
the remarks contained iir paragraph 209 of the Bombay Chapter, which apply 
generally with even greater force to the Presidency of Madras, whore the minor 
irrigation works are much more numerous and are collectively much more 
important. In addition to the minor works referred to above, it is necessary 
also to have on the programmes of each district a few larger works which may 
be found suitable for the employment of relief labour in laige camps. When 
any of these works are carried out in the regular course, before the occurrence 
of a famine, others should be inserted in their place until all the possible pro- 
jects in each district are exhausted. 



Chaitku XV1I.-THB CBNTRAL PROVINCES. 


condttiom ; use and value of %rr%gatiou. 

• 

306. Diversity of conditions — Ditt'ercnccs in the configuration of the 
country, in its geological structure, in the quality of the soil, in the rainfall, and 
in tlie agricultural habits of the uumei'ous races comprised in the population, 
render it impossible to divide the Central Provinces into any reasonable number 
of well-defined tracts, each of which would present a fairly uniform aspect. In 
considering tJie (juiHjtion of the utility of irrigation it will be convenient, there- 
fore, to deal separately with each of the main classes into which the agricultural 
lands of the province arc naturally divided. But before doing so it will be 
necessary to give a very briel description of its main physical and geological 
features, and to show the extent to which its cultivation is already protected 
by irrigation works. 

307 Physical features — The great range of the Satpuras, stretching across 

the province from the western comer, and extending along the greater jjortion 

of its noi*th-oastern boundary line, forms the leading feature in the physical 

configuration of the country On these extensive high lands are situated the 

Satpura or iilateau districts of Mandla, Sconi, Chindwara, Betul, and portions 

ol Nimar and Balaghat. In the extreme northern corner of the province, on 

a. iiortion of the Vindliyan range ol hills, are situated the districts of Saugor 

and I)amoh and a portion ot Jublmlpore Between these two hilly tracts lies 

the d(;cp and narrow valley ot the Nerbudda, comi>rising the greater jiart of 

Jubbulpore, th (5 districts of Narsinghpur and Iloshangabad, and that portion 

of Nimar wbicli lies outside the basin of the Tapti river. To the south and 

cast of tins Satpuras arc the two great plains of the province, separated from 

each other by the watersh(*d ot the Wainganga and Mahanadi rivers. The 

W(!st(‘m or Nagpur plain contains the distri(5ts of Wardha and Nagpur and the 

three Wainganga districts of Bliandara, Chanda, and Balaghat. The ('astern or 

Chliattisgarji plain includes the districts of Ilaiimr, J^ilaspur, and Sambalpur. 

Tlioiigh commonly designated * plains ’ these two largo tracts of undulating 

uplands bear no resemblance to the flat alluvial plains of Northern India. 

« 

308. Main geological characteristics — With regard to the very compheated 
gtxilogical structure ol the province, it will be sufficient to note that the 
districts of the Vindhyan and Satpura plateaux with the whole of the Nerbudda 
valley, the districts of Wardha and the greater part of Nagpur arc situated 
almost entirely within the area of the Deccan ti*a]> formation ; the only excep- 
tions being the district of Balaghat and portions ot S(?oni and Chindwara. The 
trail as a rule overlies crystalline locks oi sandstone The latter predominates, 
an(l frequently shows on the surface, in Damoh, in the northern part of Saugor 
and Jubbulpore, and in a tract surrounding the boundary line between Hoshang- 
abad and Chindwara. Outside the region of the tiap the piuvincc lies generally 
on the crystalline formation, but the northern and greater part of Baipur, 
the southern third of Bilaspur, and portions of Sambalpur are formed on rooks 
belonging mainly to the lower Vindliyan sandstone scries. 

309. Annual rainfall — The average annual rainfall varies from 32 inches 
in the extreme west (Nimar) to 4-7^ inches in the north (tTubbulporc), 53 inches 
in the east (Sambalpur), and upwards of 60 inches in the central district of 
Balaghat The nu'an lor the. pita ince is 1*7^ inch(», and compared with most 
other ])rovinci's the rainfall as rcmai’kably steady, the, annual amount varying 
but little from year to year Since 1869, there have only been two years in 
which it varied from the normal by more than 25 per cent — the wet year of 
1884), and the dry year of 1899 But the amount is often very unevenly 
distfiibuted throughout the sc'ason, and tlie fall is particularly liable to prove 
delicient during the latei months of the lainy season, the critical time for the 
rice and rabi crot»s To ensure a lull outturn from these crops not less tb<i.n 
the averaire raiulallis reijuircd in Se])tember and October, while an examination 
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of the records shows that nineteen times during the last 33 years the rainfall in 
one or other of these months has fallen short of the average by more than 25 per 
cent. « 

310. Total and ctdtwdble areas. — Out of a total area of 115,898 square 
miles included in the Central Provinces, 29,4i35 are occupied by Feudatory 
States ; the balance of 86,463 square miles, or just over 55 million acres, is m 
British Territory. Of the latter area, 19J million acres are under cultivation ; 
over 15 million consist of forest and uncultivable waste; 6 million he in 
unsurveyed zamindari estates for which no statistics are available ; while nearly 
14f milHon acres are classed as waste lands available for cultivation, although 
only in a small portion of this is the soil said to be of a kind that would make 
cultivation profitable. 

311. Crops and a/rea under cultivation. — Out of the 191^ million acres shown 
as under cultivation, about 16 million acres are actually under crop in a year 
of normal rainfall, or allowii^ for double cropping, which is chiefly confined 
to rice lands, about 17^ million acres ; giving an average of If acres per head 
of a population of nearly 10 millions. ITie proportion varies from about one 
acre per head in the rice districts of Sambalpur and Glianda, which are mainly 
peopl^ by the irrigating Telinga and XJriya races, to about 2 acres in the 
wheat districts of the Nerbudda vaUcy, and 2 3 acres in the cotton-growing 
district of Wardha, and in the plateau district of Bctul where hill millets 
arc largely grown. Of the gross area annually under crop, in round numbei*s, 5 
million acres consist of rice ; 3^ million of wheat ; 4^ million jtmr, the lighter 
millets and oilseeds ; 3 million of cotton, gram, and raJrt pulses ; and there 
are million acres of khartf pulses and other miscellaneous crops Bice is 
grown entirely as an autumn or early winter crop ; a second or siiring crop is 
never grown. 

312. Irrigated area. — In a normal year the gross irrigated area is about 
700,000 acres, or only 4 per cent, of the area under crop. To this, however, 
should be added about 500,000 acres of crops grown in lands saturated by means 
of field embankments. Including this area, per cent, of the normal cropped 
area may be said to be ordinarily protected by irrigation works. Itfcc, irrigated 
mainly from private tanks, accounts for 70 per cent, of the UctuaJly irrigated 
area , the balance consisting mainly of wheat and other rahv crops, gardens, 
and suararcane, which are irrigated chiefly from wells. In 1899-1900, after a 
sucoebbiuii of dry ycare, the inigated area fell to 256,000 acres or If per cent, 
of the normally cropped area. The area under tanks varies from 200,000 
acres in a very dry year to 700,000 acres in a veiy favourable year : that 
under woUs, from 64,000 to 99,000 ; and that under river channels and other 
sources, from 15,000 to 60,000 acres. 

313. Main classes qf soils. — The varieties of soil to bo found scattered through- 
out a province of such Averse physical and geological characteristics, are naturally 
very numerous. They pass one into another by almost insensible gradations, 
but for our purposes it will be sufficient to reeogmzo the following four main 
varieties of agricultural lands . alluvial black soils or wheat lands ; black cotton 
soils ; light sandy or stony uplands ; and the light and heavy rice lands. In 
discussing the question of the utility of irrigation in the provmce, ive shall deal 
separately with each of these classes of land. 

Wheat Lands. 

• 

314. Character of t^e soil, and extent to which it requires irrigation. — The 
cultivation of wheat is confined, as a rule, to the alluvial black soils whiqh are 
found in^ the central valley of the Nerbudda, on the open and level pinions 
of the Yindhyan and Satpura plateaux, in the eastern portions of Nagpur and 
Wardha, and in the river valleys of the Chhattisgarh and Wamganga districts. 
The crops on these lands sutler if anything more frequently from excessive ram- 
f^ than from drought, especially those grown on uneven ground or where the 
soil is of the deep and friable alluvial kind overlying an impervious substratum. 
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In the latter oaee, irrigation would be useful in a dry year as a preliminary to 
sowing ; but if subsequently applied to the standing crop, it would render it more 
liable to rust« and in the end might do more harm than good In the father 
valleys and plains of the trap area, where the black soil is generally of 1^ 
depth and of a stiffer and less friable nature, and where it frequently overlies 
a porous substratum of either sandstone or disinte^hited trap, rust is less 
frequent and irrigation would no doubt often be beneficial ; but the field em* 
bankments, constructed for the purpose of holding up water on the fields, which 
are commonly found in such tracts, and to which we shall again refer, probably 
afford the best means of securing the required degree of moisture in this soil. 

315. Vtihty of Wrigation nnder certain conditions — Before the late series 
of dry years had set in, out of 4 million acres under wheat, only about 10,000 
acres were irrigated ; and of these over 7,000 acres were in the single district of 
Mimar, 20 per cent, of the wheat cultivated area in that district being then 
under irrigation. Since then the total area under wheat throughout the province 
h^ fallen to slightly over two million acres, while the area irrigated has 
risen to 30,000 acres, of which more than a third is in Nimar. In this district 
the rainfall is the lightest in the province, and the black soil overlies a stratum 
of porous trap. In such conditions wheat benefits by irrigation in almost all 
years, and often indeed without it will yield no crop ; while the increase in 
outturn due to irrigation in normal years is estimated at 260 lbs. of grain or 
40 per cent. In a dry year the increase due to an assured water-supply would 
of course be very much greater. 

316. Injury from drought and rust. — The northern districts, in which 
wheat IS most extensively cultivated, suffered severely from the effects of drought 
in 1833, 1868, 1896, and again in 1899 ; and loss severely in 1878, 1881, 1 889, 
and 1896 The wheat crop was almost completely destroyed by excessive rain 
and rust in 1854 and 1894, and was less seriously iniured from the same 
causes in 1871 and 1874, during each of the four years from 1884 to 1887, and 
again in 1891 and 1893. Thus, in a period of under 70 years, the crop suffered 
eight times from drought and ten times from excessive rainfall 

Black Cotton Soils. 

« 

317. Distribution and general character of the soils. — Lands which are 
specially suitable for the growth of cotton, and of autumn crops other than rice, 
predominate in the districts of Nimar and Wardha, in the western half of 
Nagpur, and in the southern portion of Chhindwara Within this tract the 
raimall varies from 32 mches on the west, to 36 inches on the east ; the under- 
lying rock is generally trap ; the stony uplands consist of trap rook but partially 
disintegrated, yet with good lainfall the poorest plateaus and slopes produce 
fair crops of Juar and cotton, and the lighter millets are seldom grown. In 
the valleys, cotton and juar fiourish in ordinary years, the cotton doing better 
in dry, and juar in wet years Wheat is less successful , and m all but the 
wettwt years it requires irrigation to ensure a full crop. 

318. Liability to famine. — The western cotton districts suffered from drought 
in 1825, and again m 1899 , hut they passed almost, unscathed through the dry 
years of 1868 and 1896, and even in 1899 they fared better than most parts 
of the province, and they are making a quicker recovery. The crops in these dis- 
tricts suffer more, on the whole, from an excess of moisture than from any lack 
of it, while cotton suffers less than any other crop from an early cessation of the 
rains. 

• 

319. Vtility of irrigation. — I'he hardiness of cotton in years of drought, 
and the retentiveness of moisture, characteristic of black soil, which enables all 
classes of crops grown on it to mature with the aid of comparatively little rain, 
enable this tract to escape in } ears of minor scarcity, although in a year of 
extreme drought, such as 1899-1900, it is likely to suffer severely. It is doubtful, 
however, whether irrigation would prove much more useful liere than in other 
areas of black cotton soil where it has been tried and failed. The cotton crop 
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in all Quinary yean is so profitable that the cultivators are not likelj to 
abandon it in favour of other crops lor which irrigation might be suitable. 
the same time the results obtains by the KaohAi tenants at th^ Nagpur farm 
show that irrigation may be introduced with advantage in the areas in which the 
superficial layer of black soil is of moderate depth and rests upon a porous sub- 
son providing good drainage, especially if a good supply of manure may be relied 
on. In such ^cts, works constructed at a moderate ebst might in time prove 
to be actually remunerative. Schemes for such works should be considered on 
their merits ; but speaking generally we are unable to recommend the constme- 
tion of irrigation works in these soils, at any rate until tracts in which they 
will be more useful have been provided for. The cultivators of the cotton 
districts are the most intelligent, and, in spite of the absence of irrigation, the 
most prosperous in the province ; and, unless there is a considerable change in 
the present comparative prices of produce, we think it very unlikely that, 
where the soil is really suitable for the cultivation of cotton and of the better 
classes of autumn millets, the cultivators will be induced to change their 
present agricultural practices to any appreciable extent, even if every possible 
facility for irrigation be afforded. 

The LronT Uplands. 

I>i8trihution; irrigation generally tmpoasihle and unnecesMi'y. — The 
hilly and stony uplands, the x^oorcst lands of the province, arc devoted chiefly to 
the lighter millets {hodo and kutki) and inferior oilseeds 'i he former, which 
constitute the main food-grain of the aboriginal cultivators, are entirely depen- 
dent on the rainfall of August and September The hilly and jungly tracts of 
the Yindhyan and Satpuia plateaux, and the higher slopes of the rolling plains 
of Chhattisgarh, contribute most largely to this class ol land. Even if water 
could be led on to the high slopes, m here these lands arc usually situated, the 
soil is too jioor and porous, and the ground too uneven, to make irrigation profit- 
able ; uhile the crops to which the soil is best suited are liable to sutler from any 
excess of moisture. There arc, however, in the valleys and on the flatter slopes 
of the Satpura districts, many fairly level stretches in which the coarser millets 
could be replaced gradually by rice, if w^atcr were made available and the cul- 
tivators, who arc mostly aboriginal, were taught its use. 

321. XiiaMlity to famine. — Until the last few years famine afipears to have 
been unknown in those paits of the plateau districts in Aihich t£e coarser millets 
form the staple ciop. Jn 1808 a timely fall of rain in September saved the 
situation, and **tho hilly districts, in uhich the aboiiginal population is the 
largest, gathered fair crops and were indeed in a position to expoit giain.”* The 
records show no serious failure of the crops in these tracts until 1895 ; this was 
followed by another failure in 1896, and a still more serious failure in 1899. 
Again in 1902, many of the rice districts received barely half their normal 
rainfall, andintlicse the rice crop, except where jirotected by tanks, has failed 
almost c( mpletely. It has been necessary to remit nearly the whole tf the land 
revenue in Bhandara, Balaghat, and part of Chanda, and in Kaipur there are now 
(March 1903) 35,000 people on relief. 

Bice Lands. 

322. Hielrthution and general character of the rice lands. — Although rice 
is grown to some extent in every district, on the rich black soils as well as on the 
light n-Tfid sandy loams, the great idee tract of the province lies on tbe crjstalliae 

sandstone lormation, in the plains drained by the Wainganga and Mahanadi 
rivers. It includes a portion of Sconi, South Balaghat, Bliandara, Chanda, and 
the three districts of Cbhattisgarb, where as a rule* the black soils are found only 
in the low parts of tbe river valleys. On ascending the slopes of the ^gher 
ground which separates one valley from another, the soil changes in colour and 
gradually loses its clayey nature, until at the top of the ndge an almost pure 
sand or gravel is found, from which a crop of any kind is seldom taken. In 
Sambalpur there is but little black soil even in the valleys. The sandy soil 

* Pantgmph 2S8 of the ** Iteport on the Famine m tbe Ceutxal FroTmcee in 1896*97. ** 
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of that district is somewhat similar to that found so extonslTely in t^ valleys 
of the Vindhyan and Satpura plateaux, in the former of which, especially, a 
considerable area of rice is annually sown As already noted, many of the level 
valleys in the Satpura districts, where the soil seems suitable for rice cultiva- 
tion, are now devoted to the coarser millets. 

323. In ISOu-OG, the first of a series of dry years, and one favourable for 
irrigation, the total area under rice was distributed as follows 


Area under rice in 1895-96. 
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According to the figures given, the irrigated area iu Chhattisgarh in a v»‘ry 
favourable year is only about 5 jicr cent, ot the whole rice area ; but it should 
bo noted that this doiis not include all the areas benefited by percolation from 
the tank, which is the mam purpose for which tanks aro made in that part of 
the proMnee ineduding this form of irrigation, the area irrigated in Ghhat- 
tisgarli, in a favourable year, is about 9 per cent, of the total rice area. 

321. l/ocal dtfferencea in the ctdtivation of rice — Tho differences in prac- 
tice which this table exhibits are very lemarkahlo. The northern districts 
attempt iiractioally no irrigation ; Chhattisgarh irrigates 5 to 9 per cent , and the 
Wningaiiga districts about 44 per cent, of their whole rice area In the northern 
districts and Chhattisgarh, all oxcopt 2 per cent of the rico is sown broad-cast; 
in tlie Wainganga districts, 75 per cent, is transplanted. More than one ox- 
jdanation of this curious difference has been suggested. The Hon’ble Mr 
I’nllor, whoa Ciiinmissioiier of the Juhhulporo Di\ ision, drew attention to tho 
fact that the practice of transidanting rice is practically confined to tracts in 
winch the soil is underlain by cryhtalline rocks , w'hile the broad-cast varieties 
are cliicHy grown in soils overlying the more porous sandstone formation. 
Others have suirgestod that the difference may he due to tho fact that the tracts 
in which the later ripening or transplanted noe is grown receive, as a mle, 
a slightly more abundant lamfall in the later months of tho season ; while 
others again have pointed out that whore rice is grown broad-cast the conditions 
aro generally more suitable for the growth of a subsequent raid crop, whioh is 
londcrcd possible by the earlier leaping of^ the broad-cast varieties. These 
diffcicneesin the conditions of soil and climate no doubt alTeot the prac- 
tice in each tract , hut a further explanation may be found in the character of 
the people, to which we refer below. 

325. Itainfall — ^The rainfall of the rice districts varies from an annual 
average of about 50 inches in Chanda, Baipur, and Bilaspur, to 54 inches in 
Bliandara, and about 60 inches iu Sambalpur and Balaghat. It is, on the 
wdiolc, remarkably steady, hut it failed almost completely in 1808, and again in 
ISO!) , mid, although the total amount is usually sufficient, it is seldom satis- 
factorily distributed throughopl the season. It is part^oularly liable to fail or 
be delieicnt in the all-imporiant months of September and October ; as a rule 
indt'cu the rainfall during tho latter month is insufficient for the better qualities 
of lice. In lb8G, and again in 1895 and 1896, although there w'as ample 
rain in tlic earlier montlis of the year, the rice crop, where unprotected by 
tanks, suffered severely from a deficient supply in ^ptember and October; 
and in many other years it suffered, though with less severity, froin the same 
cause. 
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326. UlUity of in Thus it will be gathered that the hratand chief 

value of irrigation will be to correct irrtgularities in the distiibution of the 
rainfoll, and more especiallx to supplement deficiencies of the Lite* raiu <.)pin- 
ion, however, is imanimous that irrigation, besides being of inestimable valne 
in this respect, v ould largely increase the quantity and quality of the rice crop. 
According to evidence based on crop experiments in Chliattisgarh, where the 
average yield from an unirrigated field is 860 to l,b'00 lbs. of unhuske^l gram, 
irrigation increases the yield 76 per cent in a normal year, and fourfold or 
more in a year of drought Si nilarly, in the W ainganga districts, in a normal 
year an irrigated field will yield 1,700 lbs., or 600 lbs more than one which is 
unirrigated ; and during the last famine the irrigated fiekU produced from 
1,000 to 1,200 lbs. par acre, against a yield of about 150 lbs from fields which 
were dependent solely upon the rainfall. Again, irrigation renders it possible 
to grow the bettor and transplanted kinds of rice, instead of the inferior and 
broad-cast varieties ; and, another important advantage, a second crop can often 
bo raised on irrigated hnd, when it could not in the absence of irrigation. As 
evidence of the cultivator’s desire to avail himself of the opportunity for 
seeming a second crop, we have the fact that in the wet year of 1894-95 the 
double-cropped area was nearly If million acres, against 665,000 acres in 
1896-97 and 164,000 acres in 1899-1900 Wo do not know flic proportion 
of years in which a second croji cannot bo secured witl out irrigation; but it 
seems probable that, even in an ordinary year, the extension of irrigation 
would lead to a corresponding morcase in the double-cropped area. In proof, 
moreover, of the readiness ol the cultivator to grow the better qualities of rice, 
wc haie the fact that the opening up of the country, and the stimulus given to 
trade, by the construction of the Bcngal-Nagpur Jlailway, induced the cultivator 
of Chhattisgarh to grow the heavier and later ripening varieties of rice on 'the 
higher lands which used to bo devoted almost entirely to the lighter and earlier- 
ripening varieties. The heavier rice soils would no doubt only benefit by irri- 
gation in occasional dry years , but the rice crop) in the lighter and more sandy 
varieties of soil — the class of soil most common to the rice tracts of the Central 
Provinces - is extremely liable to injury from drought oi from an uncien dis- 
tribution of the rainfall Wlierc irngation is available such lands now take 
water in almost all years , and, of all classes of land in the prcfvincc, these 
light rice lands stand most in need of further protection by ini'ans of iiTigation 
works It may be asked, however, why, if irrigation be so valuable as supiposcd in 
Chhattisgarh, there is at present so little of it, as compared with the Wainganga 
districts The question is not very easy to answer ; neither the soil, nor the 
rainfall, nor the pressure of population, appear to account fully for the d ffer- 
enoo of practice. The first most probable reason is the cliaractcr of the popula- 
tion, which in the ainganga districts consists largely of the more energetic 
Tolugu and Marliatta castes, whereas that of Clihattisgarh is made up of a 
peculiar race of Chamurs and aborigines whoso style of cultivation is remarkably 
slack. The second cause is the minute sub-division and scattered nature of 
the holdings, resulting from the fortunately decaying jiractioe of lakha IhatUt 
according to which all land used to be redistributed at the end of every year 
among the numerous shareholders , thus of course removing all inocntive to 
improve any particular plot The evil remains of this practice will take long 
to eradioato ; and in the meantime few landholders pxisscss, in any one piart of 
the village, sufficient land to make it worth their while to spend considerable 
sums of money on its improvement. 

(j ^). — Existing State irrigation works. 

• 

327. Non-existence, of State works . — There arc no State irrigation works in 
the Central Provinces —a fact which it is not difficult to explain I n the^ first 
place, when the province vas formed in 1862, it was in a very backward' stale 
<»f development and the question which presented itself was rather how to 
increase the population and bring waste land into cultivation, than to insi'care 
the produce of the soil and prote^ it from the vicissitudes of season. In the next 
place, the need of irrigation for protective imrposes was never forced upon the 
notice of Government. Between 1862 and the recent succoasion of dry years, 
such an occurrence as an almost complete failure of the rains w as practically 
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Unknown. Wheat, cotton and jaar, the lighter millets, and the rabi crops, which 
taken together comprise considerably more than half the total cropped area, had, 
we have shown, suffered on the whole as much if not more from excessivethan 
from deficient rainfall. The rice crop had, no doubt, suffered in more than one 
year ; but the numerous private tanks already in existence provided for that crop 
a fair amount of protccraou against the ordinary vicissitudes of the seasons, and 
the losses suffered had always been local and partial. How secure from any 
widespread calamity the province appeared to be, even to the most mature 
experience, is evident from the Beport of the Famine Commission of 1880, in 
which it is stated (Fart II, Chapter I, paragraph 12) that “ in the greater part 
of the country the rain has never been known to fail, and no part of India is 
freer from the apprehension of the calamity of drought than are the Central 
Provinces and Berar.” Between 1880 and 1896 nothing occurred to suggest 
any doubt as to the accuracy of this view. On the contrary, within that period, 
a long cycle of wet years caused serious injury to the crops in many parts of the 
province. In those circumstances, and with so much to be done in other parts 
of the country where irrigation was vital to the well-being of the cultivator, 
it is scarcely a matter for surprise that Government refrained from devoting 
funds to the construct'on of irrigation works which would certainly be very 
unremuncrativc, and the necessity for which was regarded as more than 
doubtful. 

328. Previous proposeds for State works. — ^The quastion of developing the 
irrigation of the province by moans of State irrigation works had more than once 
been leonsidered. In 1866, from some preliminary investigations which liad 
been made, the late Sir Bichard Temple was induced to take a very sanguine 
view as to the possibility of irrigating largo areas in the Nagpur plain by storing 
the waters of the Wainganga, and of its affluents, the Pencil and Kanban. 
When his proposals wore examined in detail, it was found that the facilities for 
storage haa been greatly exaggerated, and tliat the cost of the works generally 
would be very much more than he had been led to expect Throe separate 
projects for utilizing the waters of the Ponch and Kanban rivers were, how- 
ever, prepared, and the plans end estimates worked out in detail After much 
consideration, the project finally selected by the Local Administration was that 
known as the Kanban river scheme The estimate for this work, amounting to 
over 102 lakhs, ujas submitted m 1871 for the sanction of the Government of 
India. As there wore serious doubts regarding the returns to bo derived from 
the work, the Government of India stated that the cost was more than they 
were then prepared to accept. Colonel Bundall, then Inspector General of Irri- 
gation, visited the sites of the proposed works, and as the result of his visit 
anotlier set of three projects was prepared. One of these, known as the Bamtok 
project, was finally selected and submitted for sanction, at an estimated cost 
of Bs. 9,61,068. As it was not anticipated that the work would return a net 
revenue sufficient to cover the interest cliargcs, the Government of India de- 
clined to sanction the estimate, and suggested the advisability of nrAlcing a 
commencement with a work on a still smaller scale. Subsequently, on receipt 
of a note from the Inspector General of Irrigation, showing the wants of the 
various provinces in the matters of irrigation and famine protection, the Local 
Administration decided to devote for the present all available fimds to the 
improvement of communications. In the discussions on the projects the fact 
that the areas to be commanded consisted chiefly of black cotton soils may have 
influenced the final decision ; but in the records of the case that have been laid 
before us, wo can find no reforenoe to tliis important factor In 1887 the ques- 
tion of developing irrigation was reopened and again dropped after discussion 
amongst the local officers. The differences in the local conditions from those of 
other parts of India where State irrigation works had proved successful, and 
the necessity for the exercise of caution in any attempt to develop irrigation in 
black cotton soils, were now fully recognized. 

339. Famine expenditure on works of irrigation. — Thus the amount o|f 
Bst 48,86,000, which was spent during the two recent famines on the canstma- 
tion and repairs of tanks and wells, represents practically all the expendik^ 
which has been incurred by the State in connortion with irrigation works^n 



the Central Provinces. During the last famine, eleven new large tanks were 
partially constructed hy the Public Works Department at a cost of 6 lakhs J 
and in jboth famines new small tanks were made, and old private tahks repaired^ 
at a cost of over 43 lakhs. This latter expenditure has, it is stated, led to a 
considerahle increase in the area annually irrigated by tlie tanks. In Ghhattisgarh 
the new small tanks are recorded as Government tanks,<>but it is proposed to 
hand them over to the malguzars under certain conditions with regard to their 
maintenance and repair ; in fact this has already been done in many cases. 
In the rest of the province no condition has been made, but the malguzars have 
been given to understand that the tanks are to irrigate the tenants’ lands as 
well as their own There may bo an increase in the rent of the lands protected 
by these works, amounting to about eight annas per acre in Ghhattisgarh, and 
one rupee elsewhere ; but Government will receive no share of the increase until 
the expiry of the settlement which was in force when tlic tank was made. 

(til ). — Scope for further extemiom of State irrigation works. 

830. General principles determining field of operations . — In discussing the 
utility of irrigation in the Central Provinces, we have indicated generally the 
classes of lands which may reasonably be considered to stand in ncm of protec- 
tion by means of irrigation works. Fiom this category we have excluded those 
lands which, owing to the nature of the soil or to the classes of crops grown 
upon them, would rarely require irrigation. There are, doubtless, certain tracts 
in which the introduction of irrigation ivould elfcct a change .in agricultural 
practice and lead to the substitution of irrigated for unirrigated crops Lands 
are not invariably devoted to the class of crop best suited to the soil. Difficulties 
in procuring ivator, the absence of a neighbouring market and of the means of 
communication with more distant commercial centres, and social or local custom, 
are factors which cannot he ignored. We have already indicated instances in 
which one or more of these conditions appear to have had a determining 
influence : thus black soils, eminently suitable for wheat, are often devoted to 
rice in Ghhattisgarh, wliile rice is neglected for hill millets in many parts of the 
plateau district; and cotton and ^ Mar are sometimes grown on lands wliich 
would perhaps be more suitable for wheat or rice if a supply of water were 
available. But, considering the question in its broad aspect, we have no doubt 
that throughout the province each class of land is, as a general rule, devoted to 
the crop most suited to it. Thus the trap coimtry, with its light rainfall and 
well-drained black soil, is best devoted to cotton and juar ; the heavy soils of 
the Nerbudda valley are best suited to wheat ; and the light yellow aiffi red soils 
of the Wainganga districts and Ghhattisgarh must always look to rice as their 
principal pr^uct. There may be other exceptions similar to those which we 
have noted ; but in considering the Held which exists for the construction of 
State irrigation works in this province, wc are reluctant to recommmid the 
ocmstiuction of expensive works in any tract where its utility cannot bo justi- 
fied hy existing ogricullural practice in that tract, or in a tract with fairly similar 
condinons as rega^s soil, subsoil, and rainfall. Even then in many cases, befojre 
irrigation can be developed, local prejudices will have to be overcome, and the 
oulavator taught how to grow and how to irrigate new classes of crops. But 
though the process may bo a slow one, and involve expenditure which will yield 
no return for some years to come, we believe that in the end it will result in 
benefit both to the State and to the cultivator ; provided — and this is an impor- 
tant proviso— the area in which the change is m^e be limited to that for which 
the available supply of water is sufficient to afford real and sulistantial pro- 
tection. A change from dry to wet cultivation does not always involve an 
increase of protection. It would, for instance, be foolish from a protective 
point of view, to substitute, over any considerable area, a rice crop tliat would 
be liable to fail in a year of even partial failure of the rains, for a crop of cotton 
or millet which would only succumb in an occasional year of exceptional 
drought. 

331. Limits ef scope cf operations. — Working, then, on this general principle, 
and deferring for the moment the question of supply, the niost promising field for 
the extension of irrigation by Government works, may be said to comprise the rieo 
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tracts of tho Wainganga and Chhattisgarh districts, of Seoni and Nagpur, and of 
tho Vindhyan and plateau districts ; a naiTow strip at the foot of the Satpuras 
running through the districts of Juhbulpore, Narsinghpur, and Hoshangabad ; 
and tho better drained and higher lying wheat lands M'hich are found chiefly 
in the northern and western districts. The light uplajids of tho Vindhyan and 
Satpura districts, the.deep alluvial and friable soils of the Nerbudda valley, and 
the trueb'aok cotton soils of the western districts, must be regarded as affording 
the least promising field of operations. Tn tho valleys of the Satpura and 
Vindhyan ranges, there are, however, some comparatively level tracts of light 
soil suitable for rice, where facilities for irrigation might be afforded. 

332. Poaaihle field for extemion of garden There is of course 

in all districts a possible field for the extension of garden crops. Vegetables and 
other produce grown for local consumption do not from their nature admit 
of any largo extension ; but sjiiccs, fruits, and other products which are capable 
of export, might, wolhink, bo cultivated more extensively. Thus in the year 
1900, chillio«, to the value of over 5 lakhs, w ore imported into the province ; 
and there is no i*eason apparent why they should not have been grown locally. 
The recent history of sugar-eanc does not hold out much hope for the extension 
of that crop. The area has steadily fallen during tho past eleven years from 
45,000 to 1 5,000 aeics. Vaiioiis causes have been assigned for this notable 
decrease among which are the failure of tho water-supply during the recent 
succession of dry years, and the extension of railu ays leading to the imxiort 
of refined sugar from IJonibay, and of cheap coarse sugar from Northern India, 
vherc the conditions for its production are more favourable. A distinct doorcase 
appeal's to liave sot in before tho scides of dry years had commenced ; but under 
the influence of recent legislation and of a more assuied supply of water, the 
prospects of tho crop may possibly revive. Cane up to the present lias been 
almost wholly cultivated from wolls. It is quite possible that, wherever 
perennial canal irrigation can be given, the Jirea under cane will largely increase. 

333. Having thus roughly indicated tho possible field for the general 
development of irrigation, wo have now to consider the sources from which 
supplies of water are likely to bo available in sulUcicnt volumes for State irri- 
gation works, and*thc general results of the investigations for utilizing those 
supplies, which wore in progress at tho time of our visit to the province. 

334 Utilization qf rivers . — Of largo rivers there arc throe which might be 
depended upon to aflord a fiir supply to tracts in need of irrigation — the 
Norbudda, the Mahaiiadi, and tho Wainganga Neither systematic gauge 
readings of those rivers nor records of their disoharges have been maintained ; 
but all three arc said to carry largo volumes throughout tho period for which 
rice would require water Observations which were made at our request 
showed a flow of 219 cusecs in tho Nerbudda river on the 11th March 1902, 
although there liad been no rain over tho catchment since the proooding Septem- 
ber A second observation made on tho 2l8t October of tho same year gave a 
discharge of 1,538 custscs Any useful canal taken out from this river would 
have to ran roughly parallel to the lino of railway, and close to the foot of the 
Satpura range so a^ to co nmand the strip of light soil lying between the hills 
and the deep alluvial soil of the river valley. It would follow a very broken 
alignment, crossed in many places by drainage from the hills. The local officers 
are not hopeful as to the possibility of utilizing this supply, and the question has 
not been investigated ; but we think that at least a preliminary suiwey should 
be made, and a rough cstimatt’ prepared of tho probable cost of carrying a canal 
alom; the alignment suggcstctl In all probability the difficulties u ill be no 
greater than those which have been successfully overcome in the case of the 
Dun canals in the United Provinces, though no doubt the works will be on 
a larger scale. In the absence of surveys we cannot form a definite opinion ; 
but it seems to us quite possible that in spite of the difficulties connected with 
its construction, a cmal may be found to afford cheaper protection to the lighter 
soils of the Nerbudda valley, than tho alternative which has been proposed, of a 
Borios of reservoirs on the small streams which issue from the Satpura hills. 
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335. The Mahanadi is reported to carry in a normal year from 500 to 1,000 
oosecs throughout October, aad^ from 100 to 150 cusccs throughout the rabi 
season, but in 1899 the supply in October u'^as only ono-third o^ the normal. 
The Wainganga carries a large volume throughout the rains, and an observation 
of its flow at a point in the Chanda district showed a disoliargo of 630 cusecs 
on the 6th February 1902. Many of the larger tributaries of both rivers are 
said to carry ordinarily considerable volumes from the commencement of the 
rains until the end of October ; but in 1S99 all save the largest had dried up 
completely by the end of November, and the supply duiing Sejiternber and 
October was not more than one-fourth of the normal. Here also, however, there 
have been no detailed observations of the flow. 1 hree piojccts are under 
preparation for sasall canals from the Mahanadi and its tributaiies, to irrigate 
rice in the Chhattisgarh districts ; but the attention «jf the oflicers employed 
upon the investigations has hitherto been devoted mainly to projects for tanks, 
which, in addition to being more suitable for inclusion in the famine pro- 
giammes, are no doubt the form of irrigation work upon which the rice 
districts must chiefly rely for their protection. 

33€. The general conformation of the country may not lend itself to the 
construction of large canals, or to the conveyance of even small supplies to any 
considerable distance from the river bank ; still from experience elsewhere, and 
from the results attained on the few small channels which Avcie constructed 
in the Baipur district during the recent famine, theie is every reason to 
believe that small canals taking off from streams and rivere will afford a much 
cheaper form of protection, for such areas as they can be made to command, 
than any other form of irrigation works Mr. lUcnkinsop, Famine and Settle- 
ment Officer in Baipur, has stated that many of the works constructed during the 
famine irrigated areas out of all proportion to tlic cxjienditure incurrod Three 
small works mentioned by him, costing only Rs lo,000, liave irrigated 1,300 
acres in n year Mor* over, from the few projects which have been laid before 
us for small canals from the Mahanadi, it would appear that the cost jier aero 
protected will be less than one-third that of works depending entirely upon 
storage. We think therefore that works of this class should bi‘ the first to 
receive attention, storage works being provided for tlicm hereafter udien 
found nece-sary. The valleys of the mam rivers, and oi aU their principal 
tributaries, should be systematically inspected by a specially qualified officer, 
who should note the tiacts in uhich the available supply might be n'ost 
profitably utilized , select sites for connected stoiage works, where these are 
likely to be required; have the necessary Imes of levels taken ; and, generally, 
collect all the information required for the rough or preliminary projects 
which he should then prepare. T’V here the conditions appear to be excep- 
tionally favourable, a detailed project might be prepared at once and sub- 
mitted for sanction. 

337. Observations of discharges and rainfall . — Before any work is put 
in hand, it would no doubt be advantageous to have observations made for some 
years, of the flow in the liver, more especially of the minimum dischaiges 
during the cultivating seasons, and to have gauge readings recorded daily 
throughout the penod of flow. Measures should now be taken to have these 
observations recorded ; but w’e do not consider it necessary to postjione con- 
struction until the records for a number of years are available*. The records of 
dry years would be most valuable, but it may be many years before another 
very dry year is experienced. For the present the designers of the w'orks must 
be content w ith such observations os aro available, and with tlie data afforded 
by the records of rainfall, special regard being* paid to those of dry years. 
Observations should also be made of the flow at the sites of all existing and 
proposed large storage works, and of the rainfall over the catchments ;*and 
for these it wiU be necessary to increase considerably the present number 
of stations for recording rainfall, at least in those districts in which any extensive 
constmotion of tanks is contemplated. 

838. Existing tanks. — The area which it will bo possible to protect by the 
^rect u^Baimn the river supplies, wiU at best comprise only a sm^l 
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proportion of the total area for vhich protection is required ; fw the 
extensive areas that cannot be commands in this way* relianoe will have to 
be placed on a system of storage tanks. Laying aside for the present all 
questions of the subsequent demand for water and of the probable financial 
results* the conditions, especially in the rice districts* are exceptionaUy 
favourable for the construction of these works. The general configuration of 
the surface lends itself to the storage of water ; and the rainfall is* as we 
have shown* usually abundant* and but little liable lo severe fluctuation in 
total ani),ual amount. In the Wafnganga di8trict*>* where 44 per cent, of the rice 
area is irrigated, these advantages have already been largely utilised. In 
Chhattisgarh the work of storage has not proceeded so far, but, as already stated* 
9 per cent, of the rice area dtpends on tank irrigation* direct or by percolation. 
The tanks, being private works* will be referred to in detail later on, but as 
their existence will have, in many cases* an important influence on the design 
and uorking of any Government tanks that may hereafter be constructed* 
it is necessary to make a brief reference to them here. They are generally 
small tanks irrigating on an average, according to the statistics supplied to 
us, 10 to 16 acres each But this average has been obtained by including a large 
number of mere ponds; and the embanked tanks arc, as a rule, much larger than 
this average wo^d seem to imply, many of them protecting some hundreds of 
acres each. Their function is to store the rainfall and protect the rice crop from 
failures hen the rain ceases prematurely, or when its fall is badly disttibuted. 
But, being small and shallow, they are liable to fail in very dry years * and, even 
in years when the rains fail only partially, many fields which are returned 
as irrigated receive a very insuMcient supply of water. Nevertheless, these 
tanks were of great protective value during the famine of 1896-97, when the 
early rains were copious but the later rains failed. The use of wells to 
supplement the tanks’ supply is imknown, except in the Sambalpur district 
where they are used to a very small extent. 

339. Necessity for large storage works — For the full protection of the 
rice districts it will be necessary not only to provide tanks in greater numbers* 
but also to ensure them a supply of water in the driest year. To arrive at 
anything approaching this latter condition* much larger tanks than those hitherto 
made will be inquired, and m nearly all cases it will be necessary for tbe 
State to undertake tbeir construction. The only large tanks at present in 
existence were made many years ago by the farmers of the land revenue* who 
had a free hand and wore not hampered by the rights of their neighbours or 
tenants. 

340. Provision against a year of drought — Even the largest tank unless 
river-fed will* however, be depondone on the local rainfall ; and in most parts 
of India all purely rain-fed tanks, however large, are liable to failure in a dry 
year. But in this respect the conditions in the Central Provinces are excep- 
tionally favourable, more so perhaps tlian in any other tract outside the limits 
areas of really assured rainfall. The rainfall is usually abundant, and in most 
years only one or two waterings are required for the autumn crop ; there is 
no winter crop of rice; and the moisture remaining in the soil after the 
autumn rice has been harvested is sufficient to bring to maturity the second 
crop of rdbi, which is usually sown only on low-lying lands. Moreover* it 
has to be remembered that famine in the Cential Provinces may result not 
merely from very short rains, as in 1899-1900, but from an abun^nt* or even 
excessive* rainfall which ceases prematurely, as in 1896-97. In such a year 
as this all tanks will be full to repletion, and will be of the utmost value 
in saving the cultivation supplied from them. Such droughts as 1899-1900 aire 
not hkely to occur more than once or twice m the century. Nevertheless in 
the nrojeots which have been prepared for new storage works* the object of 
afforaing protection throughout a peiiod of drought as prolonged and severe 
as pny on record* has been steadily kept in view. 1/^ether that object is 
likely to be fully attained is a question which, as the conditions are peculiar* 
can only be sertled satisfactorily by actual trial. The estimates of tbe Engi- 
neers as to the area that each work will protect have* however, been framed 
with oaution, after a careful examination of the records of rainfall fw ihe past 
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33 years ; and we see no reason to think that they will prove undnly sanguine. 
The tanks, we may note, are designed generally to hold 25 per cent, more 
than the estimated run-oS in a year of average rainfall. This probably allows 
as large a margin as can reasonably he afforded. * 

341. In the detailed projects which have been laid before us the area 
proposed to be irrigated in an ordinaiy year is generally* but little m excess of 
that for which, acoordmg to the calculations, water would be available in a 
year of drought. This arrangement has been the subject of a good deal of 
discussion. The objection has been raised that it will not admit of the water 
being used to the best advantage in years of sufficient but badly distributed 
rainfall, such as occur so frequently in the Central Provinces. This is no 
doubt the case ; but, on the other hand, it is contended that no one can foretell 
at any moment how the rest of a season will turn out, and that it is necessary 
to limit the area watered at any time to that which could be matured by the 
volume of water available in the tank in the event of a subsequent failure of the 
rains. It will undoubtedly be necessary sooner or later to fix some limit to the 
area entitled to water from any work ; and we have no objection to ui^e to 
the provisional limits on which the estimates are based. But we think that they 
should be regarded as provisional only, and be subject to modification here- 
after as experience is gained of the real irrigating capacity of the works, and of 
the best methods of management. 

342. Projects for storage toorks, their cost and scope. — At the time of our 
visit nearly 200 projects were in various stages of preparation, for storage 
works in the rice-growing districts, the capacities ot the works varying in 
size from a small tank to hold under 10 million cubic feet and irrigate 70 acres, 
to the largo Bamtek reservoir designed to contain 4,564 million cubic feet and 
protect over 60,000 acres. Their average capacity is about 300 million cubic 
feet. Por 42 of the projects the plans and estimates had been worked out in full 
detail, while the remainder had been investigated in sufficient detail to give 
an approximate idea of their protective capacity and cost. Many of these 
projeote are in their present form too expensive in relation to the area to be 
protected, to justify their construction as ordinary works , but in the event 
of a famine they would provide an excellent programme of works for*the 
employment of relief labour Takmg all the projects which have been brought 
forward, as a whole, it is estimated that they would protect 450,000 acres of 
rice at a cost of about 3 crores of rupees, or at the rate of about Its. 67 per 
acre This exceptionally low rate for storage works is only rendered at all 
possible by unusually favourable conditions of rainfall, and by the small 
number of waterings likely to be required. At present, out of 6,000,000 acres 
under rice, about 660,000 acres arc returned as irrigated in ordmaiy years, and 
about half that area in years of severe drought. The construction of the 
proposed works would increase the area irrigated in an ordinary year to 1,000,000 
acres, or to 20 per cent, of the whole rice area , and, if the calculations are 
correct on which the areas that can be fully protected are based, the area 
irrigated in a year of drought would be increased to 686,000 acres, of which 
400,000 acres would be irrigated by the new works. 

343. Further scope for projects. — This programme is far from being ex- 

haustive. Many tracts have not yet been examined, and it is said that in all 
the rice- growing districts there is a large field for the extension of tank irriga- 
tion outside the scope of the projects which have so far been examined. There 
are no dcubt some places whOTe storage works would involve the permanent 
submergence of large areas of valuable low-lying lands which seldom fail to 
produce a crop. Tbrom a, protective point of view the benefit to be derived from 
the work in such cases may sometimes fail to counter<4ialanoe the damage done. 
But, speaking generally, the only limit to the perceutage of rice cultivation that 
can be protected in a year of drought would appear to be that imposed by 
considerations of cost. « 

344. Water-rate likely to he realized, — ^The works themselves, compared 
with similar works in other provinces, will not be costly to construct, but they 
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can scarcely be given to the province as a free gift, and their maintenance will 
entail a largo annual expenditure There is no doubt as to the utility of the 
works, nor agi to their comparative cheapness ot construction, even though it may 
not be found possible in practice to work to such a low rate per acre as the esti- 
mates indicate. The ouly question is, will the people be willing to pay a fair 
amount for the use of the water, so that its provision may not throw an unreason- 
able burden on the shoulders of the general tax-payer of the country ? On this 
question we have heard various opinions ; but the evidence of Mr. Sly, and of other 
competent witnesses, points to the conclusion that the people may be willing, 
eventually, to pay for effective protection an annual rate averaging Rs. 2 per 
acre on toe whole area protected. This is the rate upon which the estimates of 
the financial returns of the projects have been based, although it is admitted that 
such a rate cannot bo realized for some years to come, except perhaps in the 
Wainganga districts where the value of irrigation is already fully appreciated. 

346. Water rates similar to the occupiers’ or owners’ rates which are leviable 
under the Northern India Canal and Drainage Act (VIII of 1873) would not be 
suitable, except us a purely provisional arrangement, for the works which we 
now propose, as these rates can bo levied only on the areas actually irrigated. 
On these works, however, it may be anticipated that the cultivators will in 
favourable years abstain from taking water at all. In the case of a number of 
existing private tanks there arc many seasons in which water is not drawn off, 
but is carefully husbanded for use in the next season or period of severe di'ought. 
The practice is one to be encouraged ; but it is incomiiatiblo with a permanent 
system of water rates which would only bo paid in years of active demand. The 
most suitable form of irrigation revenue would be afforded by an enhancement 
of the land revenue assessment over the whole area protected by the works, 
irrespective of the area actually irrigated in particular seasons. This enhance- 
ment would follow, or be based on, the increase in rents of the protected lands, 
which may be expected as a result of the construction of the works Such en- 
hancement, however, can only bo made at settlement, and after some experience 
has been gained of the value of the water advantage's afforded by the works and 
their effect in raising rents In the meanwhile some revenue may be realized 
by imposing an occupiers’ or an ownera’ rate under the Northern India Canal 
and* Drainage Act, which applies to the Central Provinces ; although such a rate 
can only be oliaf ged for any particular crop on the lands actually taking water. 
In the Waingahga districts a reasonably high rate miglit probably be charged as 
soon as water has been made available. But elsewhere the peojde will certainly 
require some education in the value of irrigation before they can be induced to 
pay even a low water rate ; and we think that it will bo advisable in such cases to 
give the water free of charge for two or throe years, subsequently levying a 
small occupier’s rate on the area actually irrigated. Eventually, when the irri- 
gating capacity of the woik and the value of the protection afforded have been 
tested by experience, it may bo advisable to allow the land-owners to compound 
for this rate by an annual payment, to be made for a convenient number of 
years or until the next settlement ; but it is doubtful if the full value of the 
water will ever bo realized until the first or second revision of settlement follow- 
ing the completion of works Water rates would of course always be charged 
when water is supplied to lands outside the protected area. A scale of charges 
may also be required for filling private tanks. 

346. Supply to existing private tanles . — In certain cases it may be possible, 
in years of scanty rainfall, to supply private tanks with water from Government 
works, if the owners agree to pay a suitable annual contribution. In fact, in 
some cases, where a considerable portion of the area commanded is already 
irrigated from small private tanks, this must be the chief function of any Gov- 
ernment work ; and whenbver the Government tank prevents water reaching 
tanks lower down in the catchment area, the supply to such tanks may have to 
be given gratis. 

347. Experimental toorks recommended . — It is necessary to insist on the fact 
that, although a considerable extension of tank irrigation is practicable in many 
parts of the Central Provinces at a comparatively moderate cost, the great 
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obstacle is the unwillingness or inability of the people to pay for insurance or 
protection against famine. The land revenue rate of assessment is so low that 
oven a moderate water rate must seem high in proportion, and the cultivator 
may be expected to try to do without water altogether, except in years of extreme 
drought ; and these fortunately are of such infrequent occurrence that the 
irrigation revenue must at first be very precarious. E^gan when, in course of 
time, the advantages of protection are fully recoi:nized and paid for, it is doubt- 
ful whether the net revenue derived from the works will yield a return of much 
more than 1 per cent, of their capital cost ; because protection itself is so seldom 
needed. The ]ustification for any expenditure that may be proposed will not 
be found in any prospect that it will prove remunerative, but in the fact that it 
will afford material protection against the cost and misery of famine. We do 
not think that the not cost of this protection will be unreasonably higli if the 
present estimates of the areas to be protected by the works, and of the returns to 
be derived from them, are fairly correct. Their correctness, however, can only 
be determined by actual experience , and in order that this may be obtained 
with as httlc delay as possible, on the completion of our inquiries in the Central 
Provinces, we addressed the Giovernment of India recommendmg that immediate 
steps should bo taken to ensure the early completion ot certain works, some of 
which had been partly constructed as relief works during the recent famine, so 
that experience might bo acquired on a sulhcicntly large scale in both the 
transplanted and broad-cast rice districts. We hav(‘ heard with satisfaction that 
estimates for six of these works, aggregating over 18^ lakhs, liave since been sanc- 
tioned, and that lundshavo been provided fortbeir execution. Ifut we strongly 
recommend that more works be put m hand as those approach completion. lu 
addition to the questions ol the extent oi area that can bo protected by each work, 
and of the water rates which the cultivators will be willing to pay, there are many 
other important matters connected with the design and management of the works, 
and with the distribution and control ot the water, which can only be settled by 
actual trial One ol these has already been referred to in paragrajih 341. It is 
impossible to reason irom the analogy of similar experience elsewhere , in no other 
province ar(5 the conditions at all similar These experiments should be carried 
out boldly, continuously, and systematically, on an extensive scale in difierent 
districts and under varying conditions, even although it is certain lhat the. ex- 
penditure will not be remunerative Until they have been ma(b>> if ®^ii novel be 
said with confidence either lliat adequate protection oL those tracts at any 
reasonable cost is impracticable, or, on the other hand, that Government would 
beiustified in embarking on any more extensive programme of tank construction 
in the Central Provinces It is difiicult to propose a hmit to tentative expenditure 
of this kind ; but we think that no final conclusion on the value of such works in 
such a country can be arrived at until at least fiity lakhs have been devoted to 
their construction. 

348. WTieat tracts. — The experiments should not be confined to the rice 

districts for which most of the projects have so far boon prepared There are 
possible projects for tanks in the noi-thcm districts which, if constructed, would 
either irrigate existing rice or enable rice to he cultivated ; and both in the 
northern and western districts there are possible tanks to migatc wheat on the 
lighter varieties of wheat land. Experiments in these tracts will be useful as 
showing to what extent the construction of Government works would be justi- 
fied ; they may at the same time afford an object lesson as to the advantages to 
be derived from such improvements, and encourage the more enterprising land- 
owners to carry out similar works at their own expense. There is probably 
some scope lor the construction of tanks outside of the Wainganga and Ghhat- 
tisgarh districts ; but no individual will be willing* ,to lay out capital on such 
works until he has some rheans of judging of their uj,ihty The risk of making 
the experiment is, we think, one which the State should incur. * 

349. The I/achera tank — There s one existing storage work in the N^ar 
district from which it may be possible to gam some experience as to the value 
of such works in the wheat -growing tracts. The Lachera tank is an old work 
which was repaired in 1846 by famine labour, and subsequently handed over 
to the District Board. The work has been allowed to fall into disrepair during 
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a sorios of wet ycarS} and we understand that the high rates charged for water 
have disconrag^ its use for irrigation. The tank is situated in a tract of which 
the soil resembles that of the Nerbudda valley, so that it is perhaps not very 
favourably situated for experimental purposes. But we learn that since our visit 
to the province the tank has been taken over and repaired by Government, that 
120 acres ore being •irrigated, and that the people are paying water rates of 
Rs. 4 for wheat lands and its. 6 for sugaT'Cane, in addition to the rent which th^ 
pay to the landlord. 

360. The Mamtek project. — Of the schemes which have been laid before 
us, the most important is that for the utilization of the water of the Bench and 
Kanhan rivers and the construction of a large reservoir on the Penoh river, 
opposite the town of Ramtek. In pai'agraph 328 wo have already referred to 
the various projects which wore prepared many years ago in connection with 
this scheme ; and we have shown how the hrst ambitious proposals gradually 
dwindled down to the small Ramtek project Enthusiasts for irrigation have 
sometimes referred in sangume terms to the great potentialities of these aban- 
doned schemes ; but the distrust M'lth wluch they have been regarded in the past 
appears to be stiU entertained by those who are most competent to give an 
opinion. We liave been struck by the fact that the local authorities, keen as they 
are, after the expenence ol the last lew years, on the extension of irrigation in 
other tracts, are doubtful as to the advisability of carrying out the Ramtek 
project, which m its xircseut form is estimated to cost not more than about 12 
lakhs, and to protect some 32,000 acres, one-hall of which is under rice culti- 
vation. They admit tliat m addition to the nee hind there is a considerable area 
under garden cultivation, that much ol the black soil which is commanded is 
probably more suited for nee than for wheat, and that some of the villages did 
suffer a good deal during the famine But they think that it is of far greater 
importance, as a matter ol protection against tamiiie, to construct storage works 
within the rice-growing districts, than to extend irrigation to a tract which, as a 
whole, was not severely distressed m the late famine, while doubts are still enter- 
tained as to whether water will be taken outside the nee area. We do not 
desire to recommend the construction ol this work m ijrelerence to others, which, 
in ihe opimon of the revenue and local authonties, are more urgently needed 
for purposes of protection, but wo hope nevertheless that it may be possible to 
take it up at nq distant date In sjjite of the doubts as to the suitability of the 
black cotton soil for irrigation, the project appears to us to mvolvc less financial 
risk, in proportion to its cost, tluin any other that has been laid before us ; and it 
would, il earned out, afford important and probably conclusive evidence as to the 
value of irrigation in certain vaneties of black soil, it may be added that, if its 
execution should bo justified either as a jiroductive or protective work, it may 
bo possible to proceed mth some confidence with the larger and more important 
Bench scheme, of which the Ramtek project is but a part, but which it is im- 
possible to recommend mitil experience has been gained, on a smaller but conclu- 
sive scale, as to the value of irrigation in this portion of the Magpur plain. 

361. Completion of the projects — The question whether the projects should 
be actually carried out as ordinary pubhc works or reserved for famme labour, 
can only be determined with reference to the results of the experimental works 
which wo have recommended But there can be no doubt as to the advisability 
of completing the investigations now in hand, to the extent necessary to provide 
a smtable programme of relief works for each district , and for this purpose it 
will be necessary to retain for some time the special establishment employed on 
the preparation of projects. 

(tv)! — JPrivate irrigation works. 

352. Types of works. — The private works upon which, as wo have shown, 
the Central Brovincos are now entirely dependent for irrigation, consist of 
tanks, nver channels, wells, and field embankments. 

Tanks. 

863. Nnmher and description of tanks. — The annual statistics do not show 
the total number of tanks m a district ; but onlv the actual number used for 
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irrigation in each year. Taking the maximum number returned for each dis- 
trict during the past eleven years as representing approximately the total 
number of tanks m the district, there are in all about 47,500 tanks in the 
British districts of the province, Ot these, 28,500 are to be found in the 
Wainganga districts, including portions of Sconi and Nagpur, and 18,500 in 
Chhattisgarh. The remaining 600 lie for the most part in Damoh and Saugor. 
Of the Wainganga tanks over one-half are in the smgle district of Bhandara ; and 
of those in Chhattisgarh, one-half are in Sambalpur. Even in a favourable year 
the tanks of the Wamganga tract irrigate on an average under 20 acres each, 
and those of Chhattisgarh only about 10 acres. Thus they arc generally very 
small in size, and, as they are in nearly all cases, dependent on the surface 
drainage from their catchments, their supphes fail in years of scanty rainfall. 
In a favourable year they irrigate upwards of 660,000 acres ; but in 
1899 all faded except some of the largest, and the area fell to 176,000 acres 
of which a large proportion received only a very insufficient supply. Gener^y 
the arrangements for disposing of flood waters are deficient, and the banks are 
often too weak to stand a high flood. Thus, in 1896-97, heavy rain in the 
earlier part of the year breached many of the tanks, and the result was a great 
loss of water which would have been invaluable when the later rams failed. 

364. In the Wainganga districts some of the larger tanks are provided 
with masonry sluices for regulating the distribution of the water, but more 
frequently the water is let into the field by cutting the bank in one or more 
places. In Chhattisgarh, where the tanks appear to have been.made primarily 
for domestic purposes, only a lew have masonry sluices, and the bank is seldom 
cut before September In years of good rainfall, and even of oidinaiy rainfall 
if the tank is in black soil, it is not cut at all , and in all years the rice crop is 
said to derive its chief benefit from the water which percolates through the 
porous embankment In the case of some of the larger tanks as much as 400 
or 600 acres are benefited in this way. 

356. Hcpmra and improvemetU of tanks . — ^Theoretically the owner of the 
tank IS bound to keep it in a state of repair As a rule he does so if ho himself 
cultivates land under the tank, is on good terms w'lth his tenants, and has the 
necessary means. But many of the tanks are in a bad state, particularly where 
the owner is not a man of means, or is a non-resident possdfesing a number of 
other villages. In the latter case he will often prevent his tenants from 
carrying out the repairs, lest by domg so they might acquire some right in the 
tank. The clause in the village record of rights which requires the owner to 
keep the tank in a state of repair, is seldom if ever enforced. This is, no doubt, 
mainly due to the fact that, until recently, the defective condition of the tanks 
has not led to much moonveuicncc Now, when the necessity for some action 
in the matter is felt and recognized, but little can be done ; for, owing to neglect 
in the past, many of the tanks would cost much more to repair than the owners 
can afford, and more tlian could be recovered by any fines which, under existing 
rules, may be recoverable on account of past neglect We wore informed that 
such fines if recovered could not, under the rules as they stand, be applied to the 
repair of the tanks. To fine the owners for their neglect, in such circumstances, 
would only have the effect of rendering them still less able to incur the 
necessary outlay. 

356. -A gain j if the most is to bo made of the tanks, and if they are to be 
made of any real protective value, many of them will require more than ordi- 
nary repairs. They must be improved and provided with projper outlets and 
escapes. For this the present rules make no provision ; and even if they ^d, the 
owner would often not bo equal to the task, or could not afford it. If in the 
future any substantial progress is to be made in improving the tanks, w.o have 
no doubt that Government will have to render assistance, and to contribute 
liberally in many oases towards the works which arc now required. Arguments 
are scarcely needed to justify their doing so. The State derives revenue fiom the 
lands protected by the tenks and, in our opinion, lies imder something like a moral 
obligation to contribute something towards their repair The contribution might 
take the shape of a gprant-in-aid or of a loan on liberal terms. In cases of 



improroment Government will eventually receive at least half of any inorease 
in the rental of the land, and might not unreasonably assist in the improvement 
of the tanks ^ contributing half the total cost. In such cases the improvement 
would, of course, not be exempt from enhancement. If the owner wished to 
bear the whole cost of the improvement, so as to secure exemption for the in- 
creased area of irrigation. Government might allow him free of charge, in con- 
sideration of the extfa protection afforded, such professional aid as might be 
required. Once a tank has boon placed in efficient repair by means of Gov- 
ernment aid, the obligation of the landlord for future repairs should bo strictly 
enforced. 

367. This loads us to the question of the agency by which the tanks are 
to be inspected and improved. It is needless to say that for any inspection to 
be eiffeient it must be systematic , and that something more is required than 
the occasional and haphazard visit of a revenue officer The inspecting officer 
must be able to take up the tanks in regular rotation , and he must have such 
qualifications as will enable him to state clearly what works are required 
when a tank is found in disrepair, and to estimate roughly the amount of 
expenditure involved A small staff of Inspectors should, we think, be employed 
specially for the inspection of tanks. They need not be very highly trained or 

paid. An Upper Subordinate of the Public Works Department should 
possess all the qualihcations required for the work. Whotlier he should work 
directly under the Deputy Commissioner of the district, or be attached to the 
Public Works Department, is a detail which may be left to the local authorities 
to decide ; but no doubt, m all important cases, the Collector will require advice 
either from the District or Divisional JLngineer, or from a special IiTigation Officer. 
Por the improvement of the tanks, higher professional skill will bo required 
to prepare the designs and to exercise general supervision over the works. 
This will have to bo supphed by the Public Works Department ; and for the 
present at least, the work should be carried out under the general direction of 
the Engineer employed on the preparation of projects for Government tanks. 
No tune should be lost in completing the necessary surveys so as to have them 
ready in advance, and allow of the works being taken up in rotation, with 
the help of takaoi or grants-iii-aid, in ordinary seasons or in times of famine. 

368. The gondral insufficiency of the protection afforded by these small 
private tanks in ‘a dry year, may be considered a ground for obiocting to the 
expenditure of State funds in connection with their repair or improvement. 
No doubt most of them will still be liable, although in a less degree, to fail in 
a year of severe drought like that of 1899, but their protective value in a 
year like 1896, which is of more frequent occurrence, will be very greatly 
enhanced. And where, as we trust will often be the case, their supplies can be 
supplemented from storage in large Government tanks, there will no longer 
be the same likelihood of failure in a dry year. In such cases it is essential 
that the tanks sliould first bo put mto good repair, and be provided with proper 
arrangements for controlling and distributing the water. But, irrespective 
of any extra supply that the small tanks may obtain from Government works, 
we think tliat money spent on them by the State, in the way we propose, is 
likely to yield in the aggregate as good, if not better, protective results than 
an equal sum spent on the construction of new works. We cannot but regard 
with apprehension the consequences of the contmued neglect and deterioration 
of those useful works, and the fact that the incentives, which in former times 
induced proprietors to construct, improve, and maintam them, appear now to be 
almost inoperative. 

• 

369 State acquisition of jitrivate tanks . — It has been suggested that, when 
the ovRner of a tank under obligation to repair it refuses to do so, even with the 
help of a loan or grant-in-aid for the purpose. Government should be em- 
power^ by a legislative enactment to take over the mani^ement of the work 
for a time, and^ to receive fi.ducially the rentals of the proprietor from irrigated 
lands, from which the cost of repairs and maintenance could be met ; and nlan that 
the same power could be usefully exorcised in cases where the water is used 
wastofolly or distributed unfairly, as for instance, when the owner refuses in time 
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of drought to give water to those who are entitled to it. Our evidenoe leads us 
to believe that the hands of Deputy Commissioners urgently require strengthen- 
ing in these matters, and that the necessary powers should be given them by 
legislation. The mere existence and occasional exercise of such powers will 
probably be sufficient to induce the owners to take action when called on We 
should hesitate to recommend the extreme measure suggested to us, of actually 
acquiring the tank and rentals dependent on it, until thd less drastic measure of 
merely taking over the management for a time has been tried and failed. The 

S roposed measure would, of course, not be applied to any tanks which are 
eclared in the record-of-rights to be the private property of the malguzar, and 
for the irrigation of his private lands only 

360. Scope for extension of private tanks. — There appear to be many 
obstacles in the way of any considerable extension of private tanks, some of 
which, we fear, no action on tho part of Government is likely to remove Few 
of the landowners seem to have the necessary enterprise, even if after such a 
succession of bad years they have the necessary means, to undertake the con- 
struction of a tank They may desire that Government should make tanks for 
them ; but they show no desire to make them out of their own resources, or to 
take loans on easy terms for the purpose. It is disappointing to note that the 
grant of a fixed tenure appears to have given no incentive to improvements. On 
the contrary, it has removed the incentive which existed under the old 
Maratha rule, when improvements appear to have been made more frequently 
than IS now the case, in thti liopo that a renewal of the lease mjght be obtamed 
on the strength of them. Security of possession has, in fact, led to an indiffer- 
ence which has been intensified by tho easy terms on which the lands are held. 
A landowner, or even a tenant, might still be uollmg to make a tank if he had a 
sufficiently large area of his own land in one block, and within command of a 
tank. But such cases are rare, especially in Chhattisgarh, where, owing to the 
lakha hhata system already alluded to, the holdings consist of fields of almost infi- 
nitesimal size, situated in different parts of the village. Hitherto tho landowners 
have certainly shown but little desire to construct tanks for the irrigation 
of lands held by their tenants, although it is thought by some that, under the 
influence of recent exuienenco, tho tendency to make such improvements is 
increasing. When a private person does wish to construct a tank in an ap- 
proved site, we think that Government might render him such assistance as wo 
have recommended in tho case of tank improvements, and that »n the completion 
of the tank an immediate remission should be made of the revenue of tho lands it 
submerges. 

361. Spectal concession for the construction of large tanks — As an addi- 
tional inducement, Mr Sly, Commissioner of Land Settlements, has proposed 
that, in tho ease of any largo work, an immediate remission should be made of 
one-eighth of the assessment on the land benefited 'I'his remission should be 
given for a fixed term of years, the length of which would vary with the 
amount of the capital expended. During this period no enhancement should be 
made on the existing assessment. At tho end of the period one-eighth of the 
revenue then assessable on the land should be given as a perpetual exemption. 
Mr. Low, Deputy Commissioner of Hoshangabad, proposes that the concession 
should take the form of a revenue-free grant of a proportion of the area 
improved ; tho grant to be either perpetual or for a certain number of bves. 
The local authorities arc the best judges of the form which tho grant should 
take, but wo think that some concession of the kind is desirable ; and it would, 
we understand, be in keeping with an ancient custom of the province. The 
cost to the State would be comparatively small, while the concession would have 
a sentimental value in the eyes of tho grantee andi of Ms family, and would raise 
him in tho estimation of his neighboura. It should. continue only so long as the 
tank was kept in repair ; and should not be transferable, but be personal *to the 
grantee and his heirs. 

362. Acquisition of land — In order to remove one serious obstacle *to the 
construction of private tanks, pow'ers should be given, with such safeguards as 
may be necessary, for the acquisition, on behalf of the person constructing the 
tank, of way-leaves, or a right of occupying land required for a private tank 



or for its distributary channels^ ^is power might be oonyeniently given by 
an addition to the Land Acquisition Act, or to the Northern India Canal and 
Drainage Act. In some cases it may be advisable that the land should be 
acquir^ outAght. But for such works as these it will generally be preferable 
to acquire only a right of occupation for the purpose of the work, subject to 
the payment of compensation , the owner of the land retaining the title, and 
the right to revenue in the event of the land being no longer required for the 
purpose of the work. Such an arrangement will usually be less costly, and, at 
the same time, far less unpopular than expropriation. 

363. Local utilization of the famine cess — Before leaving the subject of 
tanks, we may refer briefly to a proposal which Mr. Craddock has brought for- 
ward with the ob3eot of providing the funds required for their improvement, and 
for assisting in the general development of the private irrigation works of the 
province. At present an additional famine cess of 2 per cent, is charged on 
the land revenue by which about 1-2 lakhs are realized annually. Mr. Craddock 
proposes that this cess should be ear-marked for the improvement and develop- 
ment of private protective works, on the general grounds that it will ensure 
the allotment of a defimte annual sum for this purpose, and, at the same 
time, fulfil the avowed object for which the cess was imposed ; while the allot- 
ment of this local cess for a local object would render it more popular than it 
is at present. We realize the objection which may be urged, on general grounds, 
to ear-marking any portion of the public revenues for a particular purpose ; 
and, provided that adequate funds are made available for the development and 
improvement of private irrigation works, we do not deem it necessary to expi ess 
an opimon as to the form in which the requisite assignment should be made. 

BiIVbb Channels. 

364 Present restricted use and possibilities of extension, — Channels for 
the conveyance of water from rivers or streams appear to bo used to a fairly 
considerable extent in some districts , but, considering the facilities which exist 
in many pai*ts of the province for the construction of small river-fed channels 
for direct irrigation, the area irrigated in this way is remarkably small. Accord- 
ing to the annual returns of the areas irngated from dillerent sources, such 
channels would apnearto be confined to the district of Raipur; but we gather 
that they are also ix) be found in smaller number in Bilaspur, Nimar, Damoh, 
and other districts. Even in Raipur, where they seem to be more popular than 
elsewhere, and where in 1896-97 they accounted for ncjarly 9,000 acres of irriga- 
tion, they are apparently used very spasmodically. Many old channels are now 
not used at all, owing, it is said, to the apathy of the cultivators and the 
weakening of corporate feeling in the village community. The granting of faci- 
lities for the acquisition of land, personal encouragement on the part of the 
revenue oflBciei's, the professional assistance of the Public Works Department, 
and the concessions recommended in the matter of loans and exemptions (Chapters 
V and Yl) should lead to a considerable extension of this useful class of work. 

Wells. 

365. Number of wells and areas irrigated. — There is singularly little well 
irrigation in the Central Provinces. In 1900-01, within the eighteen British 
districts, there were in actual use only 65,851 irrigation wells, and they irrigated 
an area of only 74,851 acres, or less than 1^ acres per well. Sixty per cent, 
of the well-irrigated area lies in the five districts of Nimar, Nagpur, Chhind- 
wara, Botul, and Saugor. R.oughly, rather more than one-half of the area 
consists of wheat and other field crops, and the balance of sugar-cane and garden 
crops. Eighty jier cent, of the wells are small temporary wells, many of which 
arc mere holes in the beds oP streams. In the last eleven years the number of 
durable wells is said to have increased from 7,688 to 14,004, or to have been 
nearly doubled. But it is doubtful how much satisfaction can be derived from 
thia f^t ; for during the same period there has occurred a decided decre^ in 
the total area irrigated from weUs of all kinds, in contrast with the neighbouring 
provinces of Bombay and the United Provinces, where the area has been 
woreasing. The districts of Saugor, Nimar, Balaghat, and Betul account for 
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newly half the inorease. The area irrigated per durable well is not easy to 
estimate. In Nimar it is put at 6 acres. In Saugor at 4 aores. The statics 
give no help, as there are no separate figures of area for durable^nd temporary 
wells. Probably as in Bombay the area irrigable by a single mot does not 
exceed 3 acres on the average. 

366. Depth of subsoil water. — There is no reliable information as to the 
depth of the subsoil water in different parts of the province, but in tracts where 
wells are in use the average depth appears to be under 30 feet ; while over 
limited areas in the district of Nagpur and elsewhere, water is found at a depth 
of 10 or 12 feet. Dui*mg the dry year of 1899-1900, the supply failed in many 
of the wells in the districts of Nimar, Betul, and Baipur; elsewhere the areas 
irrigated per w'cll in that year appear to have been fairly normal. 

367. Extension of wells. — The exact reasons why well-irrigation has been so 
Kttlo resorted to in the past are not easy to determine. But the most probable are 
the abundance of the rainfall in ordinary years ; the former backward state of the 
country ; the sparsity of the population ; and, at least as regards the eastern dis- 
tricts, which in some respects resemble Bengal, the unsuitability of well cultivation 
for rice, which is their principal crop. There can be no doubt, however, that, at 
any rate in the western districts, there is some scope for the extension of welJ-irri- 
garion. Up te the present tune the people have been left very much to themselves 
in this matter Until the famine year, when 11 1 lakhs were given out, much of 
it for imgational pur[)osos, the grants of takavi for land improvements of all 
kinds wcio very small Wo cannot affirm that, were loans freely offered to 
assist in constructing wells. Landowners would readily take advantage of them ; 
but the extension of well-irrigation in these Provinces is, we consider, of 
such importance that it should receive all the encouragement which can be 
afforded by liberal grants of takavi, and, wheie good cause is shown, oven 
by grants in-aid or similar concessions. We agree with Mr Craddock m 
thinking that if the matter be tak«n up energetically and prudently by 
the District Ofiieers, on whose initiative the sucoi ssful working of takati every- 
where depends, there is a considerable field for the extension of land improve- 
ment loans , and that in the mar future not less than four or t\ve lakhs per 
annum might be distributed with advantage, instead of the meagre sum of 
Bs 30,000, winch is all that has been «-pent in ordinary* years up to the 
present. It is essential, too, that the annual allotments should b'e continuous and 
assured for a number of years I f this policy, and the mensurcs recommended in 
our general Chapters (V and VI) on private irrigation works and takavi, are put 
into vigorous execution, only then, and not before, would we recognize that there 
must be difficulties connected with well cultivation which no liberality on the 
part of Government can overcome, in no circumstances, we fear, can irri- 
gation from wells in the Central Provinces be so widely extended as to afford any 
efficient protection against famine. At the boat, it will in all probability stiU 
be confined almost entirely to wheat, sugar-cane, and garden crops ; and in some 
of the most suitable wheat tracts water is only lound at an impracticable depth. 

368. In the rice tracts especially, there seems to bo but little hope of any 
considerable increase. Masonry wclLs for the irrigation of sugar-cane appear to bo 
on the increase in Sambalpur , but in the nee districts generally, wells would as 
a rule only be required to supplement other forms of irrigation. But such 
supplcmenW wells are, so far as we have seen, confined almost entirely to tracts 
in which winter rice can bo grown. In the rice tracts of Madras and Hyder- 
abad wells under tanks are used extensively, but chiefiy for the irrigation of the 
winter rice crop , though they are sometimes c^jlled upon to supplement the 
supply of the autumn* crop n hen the rain or ^tank fails. In the Central 
Provinces wheat and other rabi crops fake the place of the winter rice crop of more 
southern parts, and these but seldom require inigation. Although supplemental 
wells would be invaluable in a dry year, w^e fear that the cultivator — 
certainly the cultivator of Chhattisgarh — is but little likely to go to the 
expense of providing a masonry well, and the appliances necessary for well- 
irr^tion to which he would only have to resort in an occasional year. Even 
temporary w eUs, which it should often be possible to construct in a few days in 
Pabt 11 V 
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the vicinity of a tank, appear to hare been dug in very small numbers to aaye 
the rice crop during the recent famine. But there are no doubt many tracts, 
-where there at present no weU-irrigation, and in which masonry wells 
would be nxade if their advantages were better ^own ; and even in Ghhattisgarh 
it may be possible to do something towards developing the construction of 
supplemental weBs under tanks where the subsoil does n^ admit of the con- 
struction of temporary wells. In all such tracts we think that Government 
inight assist in intr^ucing the use of wells, by giving very liberal grants- 
in-aid to the first cultivators who are willing to constru^ them, and even, in 
some special cases, by bearing the whole cost of construction. 

369. For the increase of irrigation from temporary wells what is required is 
energetic encouragement in years of drought and short rainfall. In such years 
District Officers should have liberal grants placed at their disposal early m the 
rab4 season ; they should tour among the people and distribute the money on the 
spot to persons of respectability and sufficient resource to pay back the trifling 
sum advanced ; and in order that there may be no delay, the tracts in which such 
advances are likely to he useful should be mapped out beforehand, and clear 
instructions issued regarding the measures to be adopted. 

Bibld Embankments. 

370. Coat, ealue, and area emhanhed . — Field embankments arc not usually 
classed as irrigation works, nor are the areas protected by them included in the 
annual returns of areas irrigated. But, practically, they are next to tanks 
the most important form of irrigation works in the Central Provinces ; and 
they certainly afford substantial protection to one description of wheat lauds, 
in a cheaper form than would seem to be possible by any of the rect^nized 
classes of irrigation works. 

371. At a rough estimate there are about 600,000 acres of embanked fields 
in the province, of which about two-thirds are in the district of Jubbulpore, and 
the remainder chiefly in Narsinghpur and Damoh. Rice fields, which are 
generally sujrounded by small ridges, a foot or a foot-and-a-half high, are not 
included in this area The regular embankments, throe feet or more in height, 
ai’e confined almost entirely to the wheat lands ; their chief function being to 
hold up water on* the field, and thereby ensure a sufficient supply of moisturo in 
the soil for the germination and sustenance of the rcibi crop. But, in addition, 
the soil is fertilized by deposits of silt, and, provided the -water is held up to a 
sufficient depth, kana grass and weeds are eradicated ; while the thorough 
saturation of the fields reduces considerably the cost of cultivation, and often 
indeed even renders ploughing unnecessary. Occasionally, in the more level 
lands, a catch crop of rice is taken before the rahi crop is sown Embanked 
fields arc said to be more liable to suffer from rust than those which are not 
embanked ; but there is a general consensns of opinion that over a series of 
years the gains from the system of embanking are greater than the loss. More 
than one of our witnesses has stated that, on an average, embanking doubles 
the outturn. 

872. The protective value of these works was fully established during the 
recent fitmine, when the embanked tracts fared, on the whole, better than any 
others in the province. The wheat lands of the Jubbulpore haveli — a large 
tract which is almost completely embanked — ^yielded in 1896-97 a full crop, 
and even in 1899 a very fair outturn. Again, two lai^e embankments made 
in 1897 by Seth Nathu Bapn, a malgiizar in the Saugor district, protected 
his vilku^e so effectively t^t he not only kept his tenants on the land, 
but paid all his revenue* in the year 1900, when his neighbours both 
lost many of their tenants and mned to pay their assessment. In those 
districts which are specially addicted to the rapid spread of hana, em- 
bankments have a very special value if made either during or immediately 
after ihimine There are indeed parts of the famine-stricken areas m which, 
without the aid of embankments, recovery from the effects of recent fanninea 
may bo indefinitely postponed. For an immediate consequence of famine is the 



tooiRtnous spread of kana ; and the &txmne-8tricken and decimated populatioii, 
with their starving cattle, are quite unable to carry on the necessary campaign 
against the weed by means of thorough and persistent cultivation. ' The only 
resource for its extirpation is flooding through the agency of these embank- 
ments, 

373. The height and cost of the embankment depexTd on the slope of the 
ground In the more level lands of Jubbulpore and Narsinghpur, the usual 
height is from 3 to 5 feet, and the cost of embanking is estimated at Ks. 10 
per acre submerged. In the uneven lands of Saugor and Damoh, where water 
is often held up to a depth of over 10 feet, an embankment is a more senous 
undertaking. Some of the larger embankments, like those to which we have 
just referred, submerge as much as 160 acres each, and practically form 
small tanks, from which, during the rainy season, the water is let out to irrigate 
rice or to saturate the fields below. But the banks are not provided with 
waste- weirs or with proper outlets, and in heavy rain they frequently burst 
and the water runs to waste. The cost of these embankments in uneven lands 
varies geneially from about Bs. 20 to Bs. 30 per amre submerged, but for some of 
the larger works it reaches Bs. 60 or more 

374 Scope for extension, — It seems very doubtful if the more friable 
black soils, such as are found in portions of the Nerbudda Valley and elsewhere, 
are suitable for embanking, but it is worth while to make experiments in them 
There are, however, still to bo found in the districts of* Saugor, Damoh, 
Narsinghpur, Hoshangabad, Nagpur, and parts of Wardha, and possibly also in 
Baipur and Bilaspur, largo unembanknd areas of the stiff er soils in which alone 
up to the present embankments have been made. The practice of embanking 
fields has received a considerable impetus during the recent years of drought ; 
and wo have no doubt that, if immediate advantage be taken of the present 
feeling in its favour, a great deal of valuable protoetion can be afforded to the 
province at a very small cost. 

376. Measures for encouragement, — Generally the State’s contribution 
might take the form of a grant-in-aid, equal to not more than jiulf the total 
cost. The increased rental on embanked fields averages, we understand, about 
Bo. 1-4-0 per acre. Tlio share of this which the State would eventually receive 
would cover the interest charges on at least Bs. 16. But in many cases 
the landowner will bo too poor to contribute even half the cost ; and his 
estate may already be so heavily mortgaged that it would bo unadvisable 
to grant him a loan for the purpose. In such cases, and especially where 
lands have been thrown out of cultivation by the growih of itass, we 
think that Government might boar the whole of the cost, if the con- 
structors of the embankment would agree to x’^'y a small annual charge on 
the acreage benefited, the charge to come into force three or four years after the 
completion of the work. Similarly in tracts where embankments are at present 
entirely unknown, but in which the conditions appear to be favourable for their 
construction, it will be necessary for Government to bear the whole cost of a 
few experimental works. But, in addition to encouraging the construction of 
now embankments, something should also be donctow'ards restoring those which 
are breached and abandoned. In the Saugor district at least, these exist in 
considerable number, and many of them could be repaired at a moderate cost. 
Abandoned works of the kind are generally to bo found m tracts where the 
advantages of embankments are already fully recognized, and, on principle, the 
people should be made to contribute something towards the cost of their repair. 

376. Arrangement for construction of new embankments. — In the design and 
construction of new embankments in uneven land’s, the assistance of the* Public 
Works Department will, no doubt, be necessary ; and, in view of the impor- 
tance of such works as possible famine relief works, it is very desirable that the 
attention of the Department should be directed to them. But wo thifik that, 
even in the case of the larger embankments, a considerable share of the work 
may safely bo left to the people At first, and until the Public Works officials 
have had more opportunity for gaining the necessary experience, it will be best, 

Past II » » 
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in locating the works, to depend on the advice of the local experts who have 
gamed some reputation in that way. A few smart and keen men of this kind 
might indeed he employed as temporary subordinates in the Department. When 
the general IcTcation of the work has been settled, the necessary levels should be 
taken, and the estimates prepared by tlie Public Works Department ; but the 
actual execution of the work could generally be entrusted to the malguzar, to 
whom periodical payments would be made according to the quantities executed. 
Where the catchment area is large compared with the size of the bank, it will be 
necessary to provide proper wastc-w'drs and outlets, and as a general rule these 
should be constructed under f)rofessional supervision. The failure of existing 
embankments has been due, in almost all cases, to the absence of a waste- weir or 
to the want of a properly constructed outlet. Wo think that in the case of the 
largo embankments which have ah*oady been made. Government might suitably 
recognize the enterprise displayed in their construction, by providing waste-weirs 
and outlets free of charge. 

(c ). — famine toorku mid programiiei. 

*6*1*1. Expenditure on works during thefammes qf 1896"i)7 and 1899 1900 . — 
The expenditure incurred duiing the recent famines on works of all kinds 
was as follows . — 



1896-97. 

1899-1900. 


Il6. 

Ks. 

Kailways » • « • • . * 

17,144 

9,62,000 

Roads 

80,53,541 

1,12,84,000 

Coustiucting laige iriigation tanks 


5,28,000 

Constructing Mnall ditto 


6,45,000 

Re))aiiing and improving old iiiigation tankb 

• 

11,50.000 

Village tanks and water-supply 

6,29,148 

14,07,1)00 

Miscellaneous 


5,89,000 

Total 

. 85,99,883 

1,65,66,000 


The amounts shown include only the expenditure incurred on wages, and 
about- 9^ lakhs given in gratuitous relief to the dependents on works under the 
Public Works Department. 

378. Utility qf the works . — With the oxoeiition of some doubtful roads, on 
which 121: lakhs wore spent, the works which wore carried out in 1899-1900 
appear to have been generally useful. Compared with the figures for the 
previous famine, the most noticeable feature is the increase in expenditure on 
irrigation works. In 1896-97, the total expenditure incurred by the Public 
Works Department in connection with works of irrigation was under half a 
lakh : while under the direct agency of the Civil Department, only 101 small 
tanks wore constructed or improved. In that famine the bulk of the work of 
tank improvemimt was earned out by private persons by means of special famine 
loans, which were granted free of interest, with, in most oases, a remission of 
one -fourth or one-fifth of the princiiial By means of these loans, which were 
given out to the extent of over 11^ lakhs, a great deal of useful work was done 
in repairing tanks in the rice districts, and m constructing field embankments 
in tlio wheat tracts. But ou the whole the expenditure on irrigation works 
was msigniticant. In the recent famine every endeavour was made to substitute 
tank for road work lu the absence, however, of a detailed programme of irriga- 
tiou works, road work, in spite of every oliort, still remainra the chief rcsom’ce. 
Nevertheless, compared with the previous famine, a considerable advance was 
made in the expenditure on irrigation works. As already noted, over 6|- lakhs 
were spent on the construction, or partial construction, of 10 large tanks in the 
Ghhat^sgarh division, and over 18 lakhs, on the construction, improvement, or 
repair, of about 3,250 smaller tanks, 'these smaller works have ahready resulted 
in very considerable benefit to the areas commanded by them. None of the 
large tanks were finished before the close of the famine. We have already 
recommended that a few of the must promising should now be completed as 
experimental works* 
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379. Famine programmes . — The famiac programmes tor 1901, which were 
laid before tis, provide relief for 874 million units against 100 milHons actually 
relieved in 1899-1900. Out of this total number of units, irrigation projeote 
provide for 355 millions; railways for 273 millions; roads for 235 millions; 
and village tanks, which remained over after the recent famine, for 9 millions. 
The detailed programme for each district is accompanied by a small plan 
diowing clearly the position of each work. The programlnes, which had been 
prepared in the Public Works Department, were, however, still incomplete as 
regards village works, the selection of which is left to the civil authorities, 
from whom lists w'ere shortly expected. They arc also incomplete as regards 
forest works, which in more tlian one district formed an important feature in 
the late relief operations. The inclusion of these classes of works, and of a 
complete scheme of irrigation works, will make the programmes very complete, 
and will provide employment on really useful works for larger numbers than 
are likely to require relief in any single famine. For the reasons specified in 
paragraph 372, we consider it of importance that field embankments should 
form a prominent feature of any famine programmes for the districts, such as 
Saugor, in which they arc likely to be of value. Even the smaller embankments 
are likely to form a useful class of village work , while the larger, for which 
apparently there is considerable scope, are as good a form of employment as a 
tank band. It may be objected that embankments, although constructed by the 
State, will benefit the landholder in whose estate they are situated. Put this 
consideration ought not to stand m the way. The chance of getting some in- 
crease of rent will probably induce the landholder to give -up the land 
required for the work, free of oharge , and, at the next settlement. Government 
will obtain some return for its outlay in the shaxie of increased lovenue. 



OHAPTER XVIIL-BENGAL. 


880. De6cHpiion ^ — The vast territory which is oomprised in the Government 
of Bengal, with its 73 millions of inhabitants, presents very different conditions of 
agriculture. Chiefly consisting of a great plain raised little, if at all, above the 
sea in the east, it slopes gently towards the north-west to a level of about 200 ft. 
in a distance of 450 miles. In the north it skirts the foot of the Nepal Moun- 
tains, east of which it ascends 7,000 ft. to Darjiling. In the south the large 
province of Chota Nagpur and the Hinterland of Orissa contain much broken 
and hilly country, covered with forest and very thinly peopled. Through the 
heart of Bengal flows the Ganges, fed by the Gogra, the Gandak, and 
many minor rivers, till it mingles with the Brahmaputra from the north ; 
and the two rivers together traverse and form the great Gangetic Delta. 
Throughout almost the whole country, rice is the food of the people, 
and the chief crop sown. It is hable to failure when . there is a long break 
in the monsoon. Were it not for this, and for the density of the population, 
Bengal would require little or no famine protection Where rice is grown 
throughout India it is usually benefited by regulated irrigation ; but it may be 
said generally for Bengal, that cast of the longitude of Calcutta there is no 
need whatever for artificial irrigation. In this part of Bei^l the average rainfall 
is nowhere less tlian 54 inches, and it rises to 05 inches and 75 inches as one 
proceeds eastward, till at Chittagong it exceeds 100 inches In Orissa the rain- 
fall is about 60 inches, and until the disastrous year 1866 that province was 
considered immune from famine. The western portion of Bengal, forming the 
Commissionership of Patna and generally known as Bihar, boars a much closer 
resemblance to the districts of the United Provinces on the west, than to those 
of Bengal on the east. Here serious droughts have frequently occurred ; espe- 
cially in the districts bordering on Nepal in a zone of about 50 miles in width, 
extending from the Gandak to the Kosi, a distance of about 220 miles. 

. 381. The irrigation fields of Bengal may be conveniently divided into five 
sections — 

(i) Orissa and Midnapur. (iii) Bihar, south of the Ganges. 

(ii) The Damodar river works. , (iv) Bihar, north of the Ganges. 

(v) Chota Nagpur. 

Section 1.— THE CANALS OF ORISSA AND MIDNAPUR. 

382. The Orissa Canals . — It lies beyond our terms of reference to enter on 
the history of these canals further than is necessary to point a moral for future 
piidanoe. The flrst proposal to employ the waters of Orissa and Midnapur for 
irrigation came from the fertile brain of the late General Sir Arthur Cotton, who 
was deputed to visit the province in 1858, with the objeet of giving advice as to 
controlling the flood waters of the Mahanadi. He recommended the construc- 
tion of a complete system of irrigation and navigation canals, following the 
principles then being carried out in the deltas of the Godavari and Eistna. 
Ho estimated that an area of 2^ millions of acres might thus be irrigated, and 
that navigation might be opened up between Orissa, Midnapur, and Calcutta, 
for the sum of £1,300,000. Here as elsewhere, Sir A. Cotton afiached special 
imj^tortance to making the canals navigable ; and consideriog how completely 
Orissa was cut off from the rpst of India — without roads, rail roa^, or harbours, 
and traversed by a succession of formidable and unbridged rivers, — and see- 
ing 4hc success that had* attended the navigation works of tlie Godavari 
Ddta, one cannot wonder at the imxK>rtance Sir Arthur attached to making these 
canals navigable. 

883. In 1860, the East India Irrigation and Canal Company was formed for 
the purpose of carrying out the works in Orissa, and water was first supplied for 
irrigation in 1805 ; but the works were not sufiicicntly advanced to be of any 
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real use hi the terrible femme of 1866, beymid fumiriimg an excellent form 
of relief labour in distressed districts. Before this it had become evident 
that the original estimate would be lai^ely exceeded ; and, as the Company found 
difficulty in raisii^ further funds, the Government of India purchased the 
whole ot the works for the sum of £1,089,650, and in 1809 the Company ceased 
to exist. 

384. From the first, irrigation in Orissa made very slow progress. Those 
who had enthusiastically quoted the successes of the Madras deltas seem to have 
forgotten that in the deltas the rainfall does not exceed 40 inches ; while, as already 

in Orissa it amounts to 60 inches per annum. The works, however, pro- 
ceeded ; and in 1873 it was decided to provide for an irrigable area of 1,140,000 
acres in Orissa (exclusive of Midnapur), at an estimated cost of 440*88 lak^ of 
rupees. 'Chis area was to include 600,000 acres in the Balasore and Pun sec- 
tions of the scheme, which had not then been put in hand and were soon after 
abandoned. The works completed up to date are said to command an area of 
•576,264 acres, the maximum discharge of the canals being 6,068 cusecs. The 
average area irrigated during the five years ending 1900-01 has licen 195,973 
acres, all practic^y contained in the Cuttack district. The maximum (in 
1900-01) has been 203,540 acres. The total capital cost, exclusive of interest 
charges, has been Us 2,64,46,617. 'Ihe average annual working expenses for the 
last live years are Rs. 4,91,830. The average gross revenue from all sources for the 
same period has been Rs. 4,67,913, so that the working expenses lyive not been 
fully covered. Of the revenue Rs. 2,77,756, or 69 per cent , has been on account 
of water rate, Rs. 1,63,240 or 35 per cent, on account of navigation dues, and the 
rest on account of minor receipts. The maximum water rate in any one year 
has been Us. 2,87,812. The annual charges for mterest now exceed 10^- lakhs. 

386. The Midnapur Canals, drawn from the Kasai river, were at an early 
stage separated from those of Orissa and treated as a distinct project. The 
first estimate for these works, that of November 1869, amounted to Rs 23,65,593, 
inclusive of all changes, for which sum it was calculated that 173,165 acres per 
annum would be commanded. I’he maximum discharge of the canal is 1,500 
cusecs. These estimates have been repeatedly revised The capital cost, exclu- 
sive of interest, now stands at Rs. 84,73,427, and the annual forking expenses, 
on the average of the last five years, at Rs 2,40,299. The averagp area annually 
irrigated for the same period has been 73,280 acres, and the maximum 
91,217 acres (in 1892-93). The average gross revenue has been Rs. 2,60,530, 
of which Rs. 1,16,630 or 46 per cont. are on account of navigation dues. 

386. Irrigated areas , — We do not propose to consider here, at any length, 
the reasons why these canals have fallen so short of the expectations which were 
general when the Company was constituted, although even at that time many 
warnings were given that the tuidertaking could not possibly be directly 
remunerative. There are, however, two points, regarding the Orissa Canals, 

• on which some remarks may he offered— the smallness of the area for wMoli 
water is taken, and the lowness of the rates which are charged for irrigation. 
As already stated. Sir Arthur Cotton originally estimated that 2;^ millions of acres 
might be irrigated ; but the average area is less than 200,000 acres. His 
estimate was doubtless a very rough one ; and it probably included every acre of 
l ^Tid within the Mahanadi Delta, and in the tract to be commanded by the Midna- 
pur Canals, without reference to the question whether it was cultivable or would 
take water. The areas shown in the revised project of 1873 were estimated on tho 
assumption, for which there was little warrant, that 500 acres in every square 
mile would be irrigated, so that the gross area comVianded by the whole project 
was approximately 1,460,000 acres, or 820,000 acres excluding the Balasore and 
Puri sections. The area actually commanded by the present system of distribu- 
taries is estimated at 524,000 acres, of which only 2^,000 acres, or about 320 
acres per square mile commanded, are irrigable. The balance is either uncultivable 
or lies too low to , take irrigation or too high to be irrigated otherwise than 
by lift ; jand lift irrigation is hardly practised at all. It is doubtful therefore 
whether the average area that can be irrigated by the present canals can ever 
exqeed 250,000 acres. There is, we understand, no difficulty in regard to the 
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supply, which is generally sufficient for all the land that is eyer likely to take 
irrigation. 

• 

387. Water-rates . — The question of the rates to be charged for water does 
not appear to have been considered at the time that the Company was formed ; 
and the Directors weiys prepared to leave the matter to be settled while the works 
were in progress. A.ftor the works were taken over by Government in 
1868, a M»le of rates was notified which in practice proved to be pro- 
hibitive, viz., Bb. 6 per acre for sugar-cane, B-s. 6 for certain other crops, and 
Be. 3 for any single crop not I'emaining more than six months in the 
ground. In 1872 a system of annual block leases was introduced ; the rate 
charged for every acre comprised in the block being Re. 1 or Be. 1-8, according 
as the lease was entered into before or after the 1st May. This system has been 
gradually modified to that which is now in force. The present practice is to 
give long term block leases, which often extend to iO years, but to discriminate 
between the various classes (if land forming a block. Thus lands lying so low 
that they never require irrigation, although water may often flow into them, are* 
excluded from assessment ; while a special rate of 8 annas per acre is charged on 
those lands which derive benefit from irrigation only in exceptionally dry years. 
Ihe rate charg(‘d for other land, or the ruling rate, was until recently Re. 1-8 per 
acre, but it has been raised to Re. 1-12 in 1902 03. Higher rates are charged 
for single season leases, or for water taken between 1st April and 16th June , but 
the average or all roimd rate is about 3 annas less than the ruling rate, and it 
amounted to Re. 1 -.5 only during the three years ending 1901-02. The long 
lease system is well suited to these canals, as it tends to prevent loss of revenue 
in seasons in which irrigation is not required, and il appeai-s to be popular with 
the cultivators. The fact nevertheless remains that after many years’ nursing 
of the lease system, it has not been possible to induce the Uriya cultivator to 
pay an average rate of more than Re. 1-5 per acre for all the advantages of irri- 
gation and protection from floods which the canals confer on him ; and that, even 
after a revision of settlement. Government has not been able to propose a gi*eater 
enhancement of tins rate than 4 annas On the Godavari and Kistna Canals in 
the Madras Presidency, ihe average rate varies from Rs. 4 to Rs. 4-12 per acre 
irrigated The raies on ihe Mulnapur Canals are at about thesamepiteh as those 
on the Orissa Canals ; but there are no special rates for lands which derive material 
benefit from irrigation only in years of shoi-l. minfall , the all-round or average 
rate is therefore somewhat higher, and it amounted to Rs. 1-9-() per acre during 
the three years ending 1901-02 Hheie is little prospect of any early increase in 
these rates ; although a gradual enhancement may be justified now that the 
country has been opened up by railways, and ihe backward Uriya been brought 
under influences which will encourage a higher class of cultivation. But even 
if it were possible to raise the aveiage water rate to Rs. 2-8 per aci*e, to imrease 
the irrigated area to 250,000 acres and to reduce the annual maintenance charges 
by 20 per cent., the return on the capital expended would be less than 1 per 

cent. 


3S8. Navigation . — It is not probable that by the exercise of any economies in 
the construction of the canals of Orissa, they could everliave been made to pay to 
tlie State a profitable return on the capital spent on them. But wo think it 
right hero to call attention to one very large item of expenditure which, 
with the light of the experience of late years, we believe might have 
been greatly lessened, if not avoided altogether. We have said above 
that it was not unnatural that Sir Arthur Cotton should have attached 
much importance to the canals being made navigable Thirty years ago this 
opinion was probably shared by all the most capable irrigation officers in 
India. Now, it may be said that excepting the delt^ of the Godavari and the 
Kistna, there are no irrigation systems in the country in which canal navigation 
has yielded any financial return on the capital employed on it, or— a matter of 
more importance— in wliich it has really proved a boon to the people of the dis- 
tricts tiaversed. It might have been expected that if navigation could be 
a success anywhere, it would be in Orissa. But from the evidence we 
obtained on the spot, it is clear that, after 80 years of a very fine q^m of 
navi^le canals, the people have not taken to navigation. “ Th^ send theiy 
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grain by carts ” said one witness. “ The chief means of transport in Orissa are 
pack bullocks ” said another. “ Even when they can get canal water to put 
boats on they very seldom use the boats This is a province in iifhich boats arc 
very little usoa.”* Since the opening of the railway through Orissa, the navigation 
receipts of these canals have dioiinishod from Ks. 1,94,100 in 1897-08 to 
Rs. 78,153 in 1001-02, and there is no likelihood of nav gation ever proving of 
much value. The navigation establishment coats about Rs. 16,000 per annum. 
The rate of tolls is about 2 pies per ton per mile. 

389 T'ahie of the canals — A fair test of the value of irrigation to a district 
is to be found in the increase of the rent obtained for the land. On this subject 
we have fortunately very detailed information in the able report of Mr. S. L. 
Maddox, I.C.S., who surveyed and settled the province of Orissa between 1890 
and 1900. Mr. Maddox states — 

There is little, if any, evidence of soneral enh.incemeiit of icnts on the ground of img,ition 
or of higher rates in migated than in nnirngatcd villages, though theie is evidence that icnt- 
rates have risen more in the protected and irrigated tract', than in the unprotected .and unirn- 
gated. There is, ho jvever, some reason to think that irrigation c wises the lowest rents to ri'-c 
and in fact has a tendency to eja.i,lue rents through an irrigated area * * * * It 

will be seen tlnit the mciease of cultivation la certiiuly no gieater in the piotected and iriigated 
group, and all the inquiries made have failed to elicit any evidence of a Mibstaiitial exten- 
sion of cultivation to lands which but foi the ciuil watei weie not likely to have been 
leelaimcd.* * * Amidst the mass of conflicting information on the subject of the inuease 

of lent-rates one fact alone c<mi be held to be abundantly proved, and that is' that the cases in 
which a zammdar has openly onhanciHl lents on the ground of the accessibility of canal 
w.vtei or has imposed an iiiigation cess of his own are very laic. 

Elsewhere in India tlie rents of irrigated arc sometimes two or throe 
times those of unimgated land. Here m Orissii, despite the increased crop and 
the assurance against drought, the tenant declines to pay a higher rcnl, 
and will only pay a very small water rate for the privilege of irrigation, nor has 
it been possible to incroaso this rate at settlement by more than four annas. 
It must be inferred then that the profit due to irrigation has been very small, 

390. It must not, however, be assumed that these canals are of jio valvio to 
Orissa. I’he value of the protection from floods afforded by the embankments 
is even greater than that of the protection from drought winch is afforded by 
the canals. Were so terrible a calamity to befall Orissa again as that of 
1865, the province would bo in a lar better position to witlistand it It is 
true tliat the irrigation is almost entirely confined to the Cuttack district. It 
hardly extends to Balasorc in the north, and not at all to Puri in the south. But 
it is certain that the assured iiroduco of 250,000 acres in the heart of the province, 
would largely influence the grain markets right and left Cuttack is now 
connected by two navigable canals with False Point, one oi the very lew 
good anchorages on the whole coast of India It is connected with Calcutta by 
another canal which touches also the seaport of Cliandballi ; while the laihvay 
places Calcutta within a few hours’ roach of Balasore, Cuttack, and Puri. 

Scope poii PuitTHER extension of irbioation. 

391 Coast dtslricts. — Considering these facts wo are of ojiinion tliat there is 
no urgent need for further famine iirotection to the plains of Orissa , and indeed 
that there are few parts of India more secure, or ni which tlic value of irrigation 
bears so small a proportion to its cost. We think that good might bo effected by 
multiplying the number of irrigation sluices in the great Hood embankments 
that line the rivers, in older that the land proto<^ted from destructive inunda- 
tion may not be deprived of the beneficial inundation. Should it be considered 
necessary still further to protect Orissa, the volume of its rivers lias nolr been 
exliausted, and irrigation might bo carried into Puri and extended in Balasore 
for probably a not unreasonable sum. But we do not recommend these exten- 
sions in the face of the far more important projects on which capital may be 
better expended. 


* ^vide^cc of Babu Jamini Mobuo Das^ Deputy Cor«ctor 
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392. Anfful <l%8trict — What lias beon said in the xwoooding xMiragraphs appKes 
only tn the allnvial plains of Orissa and Midnapnr, forming the deltas of the Malia- 
nadi, the Kasaf, and other large rivers, lint, inland of the Orissa deltas, is a very 
largo tract of country, generally hilly or undulating, containing much forest with 
a scattcro4 and backward aboriginal population I'he greater jiart of this is 
included in the (lovornment. lands ol Angnl, which cover about 1,700 square 
miles, and are adnnnisterod by a Dejaity Commissioner Ihe people of this 
district arc not so d(‘pendcnt. on cereal liarvcsts as those in the plains, the 
products of the forest going lar to help them in times of drought, but when, as 
in 189.) 1900, tln‘re is not only a failme oi the rains, but also of the mango and 
mahva crop, ihe disti-ess is severe The average, rainfall in Angul is 55 inches 
Purtln'i* south in the Khondmal Hills it is as high as 67 inches A certain 
amount o( irrigation is effected in Angnl by jilacmg dams across streams and 
valleys and storing ram n ater It is said that there arc 503 private tanks, the 
largest of n bicb naters about 100 acres and that 16,‘i0() acres of cultivation 
depend on them An annual gmnt of Its AOOO is given for making and repair- 
ing the dams, iibieb in the (qnnion ot the Co nmissioner and Deputy Commis- 
sionc'i* is a sum (jinte inadcqnati' to the wants ol the district. Angul is Gl< miles 
fmm tlu‘ nearest milnay station, andm tins distainse two large imbridgod rivers 
liaie (o b(‘ ero.ss(‘d llie ijountry is very badly .suiiplied with roads, and tlicy are 
eonsi(l(‘r(‘d ol more importane(‘ than irrigation works. There is no District 
Dngmeer in Angul, ami we think it might be an instruction to one of the Exe- 
cutive Kngineei*s at Cuttack to lisit it peruKlically, and to render assistance in 
designing and carrying out such roads and irrigation works as arc required 
They would jirobably boot a very cheap and simple nature. The annual revenue 
of Angnl IS Its 86,000. In the yi'ar l^b9 90, E.s 36,000 w'cre spent on 
famine relief, and in the year 1899-1900, Us. 21,000 

39 ?. P// 1 ’* </istn(f — A considerable portion ol the Piu*i district lies above the 
reach ol any delt.i irrigation, andol this an area computed to exceed 56,000 acres 
is irrigated from tanks andiawds In this part of the district lies the Government 
Estate oJ‘ Khurihi, which has an ocenjned area of 2 .i4j, 000 acres. The irrigation 
works ar(‘ .siul to lie in n(‘ed of lepair, and, in our ojnnion, loans should be olfercd 
to the laiuhAvnei's to enable them to repair existing w'orks and make improve- 
ments ; wdiiic an evainjde should be s(‘t upon the Governinent Estates, the 
requirements ol which should be iniestigated under professional advice, and 
money should be allotted to execute such wwks as are likely to be beneficial. 


Sectios II — I’fTE DAWODAR RIVER WORKS. 

3"'t. Proposed ^lornyr itorls on the Pnmodar river . — The Damodar 
riier rises in the Daiiehi Distnet of Chota .N'agpur. and flows through 
that proi mee and tbrongh the districts ol Rurdwan, TLughli, and Howrah, 
joining the riier Jlnghli some distance below Culcutta The lamfall of 
its catchment basin Auni's from .55 to 65 inches per annum. The flood 
discharge of the rn er is as high as 470,()( 0 cnsecs tlowing for 3 days In 
jVlaich it diminishes to l(‘ss than 100 cnsecs The tii’st propisal for dealing 
with tlu‘ waters of the Damodar riv(*r was made in 1866, and its obicct was not 
iirigation, but the constriietion ot a Mavigntion Canal to connect Calcutta with 
the ciKil fields of Haniganj This led to the idea of irrigating from the 
canal, and tlumee to that of storing and controlling the enormous floods which 
occasionally cause very gri'at damage 3'he >avigation Canal Irom fianiganj to 
Calcutta, and the stor.igc resen oirs on the Upper Damodar, liaio never yet been 
madt‘, and sinc(‘ the devclopincuit of railways it is unlikely tliat the former 
ever will be made I he control of the. HockI waters of the Damodar by stoiage 
resi'runrs may well be Avorthy of consideration, but it is beyond the scope of our 
inquiry. 

r 

395 It may be observed, how’^ever, that the irrigating cajiacity of reservoirs con- 
structed luamly ior the puipose of counteracting floods must alw’ays be veiy amall 
in comiiarisou w ith the storage proAuded. The oajiacity required for effectively 
controlling the floods of the Damodar has been variously estimated as from 60,000 
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to 100,000 million cubic feet, but the lovvci* amount it, probably the most that 
would ever be seriously contemplated It is an almost nccessiry condition of such 
a reservoir tliat as much as jiossiblo of the stored water should be^run off as soon 
as a great flood has passed, so as to leav c room tor the interception of as much 
as possible of the succeeding flood Allowing for this, and for the 
amount that would have to be reserved for maintaining navigation both on the 
proposed canal and on the Damodar itself, the volume available for irrigation 
would be small and uncertain when com^iarcd with the capacity of the reservoirs. 
These would bo situated in the rocky, hilly oountiy of Chota Nagpur, and it 
cannot be ml erred that suitable land would bo available for irrigation in 
every valley in which a rascrvoir «as constructed , for the sites would be selected 
more w’ith reference to the facilities which they olTered for impounding flood 
waters, than with a view to the probable demand for irrigation. Lastly, the 
value of iirigation in this ])ait of liong.il, as measured by the amount wduclitho 
people are willing to pay lor it, is so small that the iirigation revenue derivable 
from the costly works proiiosed would not by itself go very far to justify their 
construction If now, or at aii\ future time, the construction of these reservoirs 
shf'uld be proposed as part of a scheme lor extending or improving ivater com- 
munications in Jiciigal, and for mod(‘ratmg the floods ol tlie Damodar, 
account would no doubt 1x5 taken of any iirigation that can lie effected 
from thorn, and of tlie revenue ilior(5oii that may be anticipated , but this 
must ho regarded as a subsidiaiy matter. We are unable, on the wliole, to 
recommend the construction oi those works on the ground oi their value as 
a protection against tamiue 

396 The Eden Canal. — 'Ihe employ meut oi the Damodar Avaters for irriga- 
tion lias come about in quiti* an indirect Avay The distvu5is of linrdwan and 
Ilughli had Iieeu sunermg ior some years Irom a very severe eindcmic oi fcA’^cr, 
attributed to the stagnant and insanitary condition oi old riA^cr-hcds and minor 
drainage lines It av.is helicA'ed that this state ol attairs might ho improved 
if a sujiply of trosh Avater tor dunking and other purposes could he throAvn in 
irom the Damodar, and this ultimately led to the construction of sluices ou 
the lelt hank oi the river at Jupdi, 8 miles above liurdwaii, by Avhi(5h Aratcr Avas 
admitted into a nala, aaIiciicc by iurtlicr sluices and a avcu* it Avas passed on into 
the Jidcii Canal — a Avork ojicned liy th(5 late Sir Ashley Eden in 1881. I'Aventy 
miles further on the aa ater is discluirged into two natural dihinage streams It 
must be remembered then that the Eden Canal was not mtertded for irrigation 
hut for sanitary jmrjioses. Nevertheless during the last 10 years it has hoeii 
largely used for irrigation 

397 The cost of the Eden Canal ui) to date has been Its 7,82,161. The 

aA'cragc annual charges for inamtenaucc, cstahlislmient, etc , in the last five years 
liavc been Ks 57,153 The area irrigated per annum is on an aAcrage ^5,975 
acres. It Avas as high as 71,333 acres m 1892-93, and the year folloAving as 
low as 11,739 acres. The average gross revenue from Avater rates amounts to 
Us 30,656 woie assured in evidence tliat there Avas a great dcman'l tor 

iirigation on tlie Eden Canal, but we had no evidence that the irrigators Avould 
be Avilling to pay more for their Avatcr than they now do, that is, about a rupee 
per acre. 

Extension oe avoiiks. 

398 Proposed weir across the Damodar — There is no Aveir across 
the Damodar at the head of the Eden Canal I'his is evidently a groat 
Aiaut, for without a Avcir there can never he any certainty of sccuriusr 
the supply lequiicd for the canal Mr JMnconchy notes that in 1902 
while there was a volume of 4,000 cusecs 'iiassing doAvn the ii\er, the 
suinilv entering the canal Avas only 80 cusccs, "about onc-tenth ol Avjiat it 
should have been. The cost ol a Aveir at Jujoti aaouM not be less than 8 lakhs 
of rujiees Mr Horn, the Chiei Ingmcci, is of opinion that it w'ould be boiler 
to make the Damodar AVcir at Jlauiganj (a much cheaper site tliau Jujot*) iind 
to take the head of the Eden Canal np to this point, a distance of about 46 miles. 
He adds — “ There is much more likelihood of water being m demand for irrigation 
between Ilaniganj and BurdAvau as the country is much drier, and the land 

X a 



156 


Would derive mucli more henefit from the fertilizing Damodar silt than iowdr 
down.” We are of o])inion that the irrigation system of the Eden Canal can never 
1)0 satisfactory until there is a weir across the river at its head sluic^. But this 
canal is not required for x>rotection against famine, and until the irrigatOTS are 
ready to pay for the water a rate sufficient to ensure a fair return on the capital 
cost, we cannot recommend Government to incur this outlay. 


SbcrioN III.— Bin AB, SOUTH OE THE GANGES. 

599. General — The province ol Bihar, forming the Patna Division, 

is ujidor v(‘ry dillorent climatic conditions Irom those prevailing in the catchment 
basins ol the ISlahanadi, Easai, or Damodar. Here the rainfall varies from 43 to 
TiO inclios, only exceeding this amount in the narrow zone under the Himalayas. 
South of the Ganges it does not exceed 46 inches. TIk* tlircc districts now to be 
considered are 8hahabad, Patna, and Gaya 'J'hey liavo an area of 11,100 square 
miles and a jiojmhition of 6,017,014 ; and in these three districts lies the most 
imj)ortant irrigation system ol Bengal, that ol the Sonc Canals. Judging from 
the extent of relief oper.itioiis in lb73-7l< and in 1890-97, Jaminc has never 
been seicre iii modern times throughout this tract. No persons were employed 
on lelicf uorks in Patna in 1873-71-, nor in Gaya in 1890-97, and in the latter 
year only 12,000 jicojile were employed in the rest of the tract. 

400 The Soite Canals . — The idea ol using the waters of the river Sonc for 
irrigation originated about 50 years ago ivith the late Colonel C. II. Dickons, It A., 
and lor many years the subject was under discussion. The project was undertaken 
by th(‘ I'ast India Irrigation and Canal Com xiany, but was handed back to Govern- 
ment in 1808, and work w'as not actually commenced until the iollow'ing year. 
Sufficient jirogress had been made to allow of w ater being supiilied through broaches 
in the banks ol the Arrah Canal to the parched fields in the drought ot 1873, and 
t.lu' canals w'cre comjileted a lew^ years after 'J'hey carry a maximum volume of 
(5,360 cusees About 80 per cent, of the irrigation lies in the Slialiabad district, 
11 jier cent in Gaya, and 9 iier cent in Patna Here, as in the case of the Orissa 
Canals, the &nrly torccastsol outlay and revenue sikwi jirovcd fallaoious. By cur- 
tailing the scojic of the project Colonel Dickens’ estimate ot cost of 1861 has not 
b(‘eii exceeded. ‘Jlut, whereas m October 1876 the Government of India antioi- 
jia ted a yearly irrigated area ot 1,013,080 acres, the average of the five years 
ending 1900-01 was only l(i3,lBl acres, and the maximum ever attained was 
655,1.66 acres, m 1896-97. The cultivated area commanded by the canals is 
1,354,302 acres , so that about one-third of tliis is watered every year 

401 'The total cajutal cost of the Sonc Canals up to 31st March 1902 lias 
been Its 2,67,02,126 Thu annual charges for maintenance, revenue manage- 
ment, etc , amount to Rs 0,04,801, taken on tho average of the tlu’ee yeai*s 
ending 31st starch 1902. 'Phi' total annual revenue calculated for the 
same jicriod is Bs 11,12,278, leaving a not revenue ol lls. 5,07,474 equivalent 
to an interest of 1 89 per cent, on the capital outlay. Hero, as in Orissa, a very 
larg(^ sum was sacrificed to making the canals first class navigation linos. The 
Chief Engineer estimates this sum at one-quarter the whole capital outlay 
or Bs 00,85,000 'The Buxar and the Patna Canals radiate from one point 
(Dehri), and reach tlic Ganges about 80 miles apart. The Airah Canal starting 
Irom the same point flow's between the two It is difficult to see how navigation 
oil this intermediate line, requiring a lockage of 100 feet, could ever have been 
i‘xj)eeted to pay The navigc^ou receipts have been seriously affected by the 
opeiuiii; of the Moghul Sei.ii-Cjfj'a Bailway. During thafour years ending 1899- 
1900 they averaged Rs 87,600, but they fell to Bs. 36,507 in 1900-01, and to 
lls. 23,595 in the following year. The average cost of navigation cstabUsh- 
inent only is Es 15,000 jier annum. 'Ihcrc are 218 miles open to navigation ; 
and the average rate of toUage is about 2 2 pies per ton mile. 

402 Bel ore the completion of the canals, it w'as anticipated that the chief 
demand for w'ater w ould be for the 7 abi or cold weather irrigation, as had been 



found to be the case on the irrigation works of the Punjab and United Provinces. 
Put it was soon found to be otherwise ; and now nearly 70 per cent, of the whole 
irrigation is for the kharif or autumn crop which practically c(jnsists of rice, 
the average area of which in the last five years has been 33 1,565 acres, while 
that of the rahi crop lias been only 1 28,616 acres. It is, at first sight, astonish- 
ing that the irrigation is not more extensive, for only once since the canals 

have been opened, has the water in the river*not been sufficient to supply the 
full discharge of 6,000 cusccs, enough to irrigate 616,000 acres of iicc. But 
this is easily explained. 

403. The hathia — The universal practice in this part of Bengal is to run the 
water off the rice fields (mgar) in September , and after this the ciMp must get 
at least one watering during a period of 14 days, called the hatbta, — gener- 
ally from the 2()th S('piomber to the lOtli of October IE there is a good rain- 
fali during this period the rice will matui*e unaided by irrigation Otherwise 
it must receive water llic Ctipacity of the canals is thus measured by the 
maximum area which they can irrigate during these 11 days It is of no 
avail inigating to their full cajiacity, say 516,000 acres, during July and 
August if they cannot water that area in 14 days in October. Should there bo 
a good rainfall during this period, the 516,000 acres may mature. But if the 
hathia is a dry one, some ot the crop will fail to obtain water and must perish. 

404. Former system of irrigation . — Previous to the opening of the Sonc 
Canals, the comitry was watered by a system still largely prevailing beyond 
tlie area of canal irrigation and m the neighbouring districts. The soil 
is that of the old alluvnil system, and the surface of the country is 
slightly undulating ; a condition which lends itself to the formation of 
hands across tlic depressions, interccjitmg the rainfall <ind lorming a scries 
of reservoirs, locally known .is aharas These are sometimes further supplied 
by ditches or canals, termed pains, leading water from the nearest drain- 
age stream. When the Sono Canals were first opened, iv.ater was allowed to 
fill up the aharas, and to bo dmwn thence on to the fields. But when it 
came to claiming water rates, the rayats maintained that they had only used 
rain and nOt canal water, and it was impossible for tlic irrigation officer to 
disprove it. It became necessary then steadily to discountenance the filling 
of aharas. 


405 Leases for water.— It was generally calculated that natcr would be 
given for 60 per cent, of the whole area of a village ; and this irrigated portion 
was marked oil into one or more well-defined blocks, Jor the irrigation of which a 
charge TV as made at a reduced rate per acre. The cultivator is supplied with 
water enough for his block, but ho may not use it lor irrigation beyond its limits. 
Conditions arc laid down in each case, and among others it is now required that 
there shall be a well-defined village cliamiel, and tliat the water shall not be 
allowed to escape into an cihara These contracts liavc become very popular 
and are eagerly renewed, so tluit now 75 per cent ot the irrigated area receives 
water on long lease. 


406. JFater-rates . — The present charges per acre irrigated for water on the 
Sone Canals arc as follows : — 


Hs. A, 


Seven ycare’ lenses foi block areas, all ciops between the 25th June 
and the 25tb of the next March . .... 2 

season leases between 25th June and 2’>th October . . 3 

Rail season leases between 1.5th October and 25th March . . 2 

Hot Weather leases between 25th March and 25th J'uno . . 4 

Ditto ditto ditto per watering . 2 


8 

8 

0 

8 

0 


The last tw'o rates w'cre each increased by 8 annas in 1902 In orth’narv 
circumstances tvc can well understand the policy ol jircvcntiiig canal 
W'ater Irom escaping into aharas It h, a more waste! iil system than canying 
it direct to the field, and may easily lead to disxiutcs as to rates. But we tlunk 
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it njiglit be posijiblo to utilise the aharas during the month of September, wten 
there 18 abundance of water in the river, so tliat they may assist in meeting 
tlie gr(*at demand in the hathta It seems to us that when water is plentiful it 
would be wiser to encourage than to piohibit the filling of as many of those 
reservoirs as exist within the blocks , and that no extra charge should be made, as 
the effect will be to reducj the intensity of the demand when the critical time 
comes. As regards tilmras outside the blocks, we observe that there is a sanc- 
tioned rate for water supplied by volume between 1st November and 15th 
March, vis , one amid lor every sixteenth of a cusec running for 12 hours, which 
is equivalent to a clmrge of lie. 1 jier 43,200 cubic feet, approximately the volume 
necessaiy to flood an acre one loot deep. The rate from Ist Sejitember to Slst 
October is four times as high It is said that water is never taken for aharas 
under this, rule The system of charging is rather complicated ; but it seems 
IKissible that it might lie jiopularized if owners of aharas were allowed to 
ajiply to have them filled lietw'cen certain dates, on payment of a fixed charge 
tor (sicli, according to size The apiilicalions might be for one year, or for a 
suitable immlior of years, or until furtlnn* notice ; and the canal establishment 
would arrange to liU the aharos lielon* the latest date fixed. We found that a 
similar system was in force on some of the Punjab canals for filling village 
tanks for watering cattle, etc., during tln‘ period of slack demand in Apiil and 
May. Ill this case no charge is made, hut there is a regular system of regis- 
t(*ring the tanks and arranging for their being filled systematically w'hen water 
can he spared. We cannot say how^ far the irrigated area can he extended by 
utilizing aharas as stoxagi' w^orks before the hathia sets in , but we think lliat the 
practice should l(‘ad to a consitlerahlc incrctisc in the irrigated area and in the 
canal revenue It is right to add that neither Mr. Horn, the Chief Engineer, 
nor his predooessoi*, IVlr liuckley, is in lavour of this proposal Apart from 
this, tliero arc* only tw'o ways, by winch the irrigation on these canals 

could be increased 1st, by constructing storage works in the UppcT ly'ono and 
increasing the disch.ivgmg ca^iacity ot the canals when necessary , and, 2nd, by 
enforeiiig an evtensioii of the haMua ])criod from 14 to 21 dajs by restricting the 
supplies to the blocks, so tar as this can be done without injury to the ci*ops. 
We have no in(orm<ilion to show what (he cost ot thelormer plan would he, as the 
question does not ajipear to h<i\ ever been seiiously considered, but WT do not 
regard it as in any wm.v urgent, at any ivito so long as water rates on these 
canals remain as Ibw as tlu'y are at present 

407 IMr Horn thinks that the water-rates on the Souo Canals might 
1)0 raised, and Mr Hare, the ('omimssioner of Patna, would approve of 
the measure, provided it were caiiicd out “ very gradually up to the real 
V’ahio of the w'ater ” There appoxU* to bo strong reasons lor believing 
that tins hunt lias not yet been upjiroiiclied. ^J’lie area commanded by these 
canals is under iieriiianent sottU*meut , and m tho iircsciit state of the law 
the only means by which Government can obtain any share in the agri- 
eiiltnral jirolits due to irrigation, is by means oJ an occupier’s rate, or 
eliargo lor w'aier sujiplied Prom the first, special precautions have been 
taken to a v Old the slightest rosomblanco of compulsion in respect of this rate. 
A cultivator is as Iree to take watei at the piescribed rates, or to refuse it, as ho is 
to purchase or lefitun fiom purchasing manure Elsewhere in India the fact 
thut a field has been iriigated is m itscK sufficient to justify tho charge 
of a water mtc , but theic is a special rule under the Bengal Irngation 
Act which declares (hat no charge can be made for irrigation unless a formal 
aiqilication bus been received lor water A penal charge may be imfiosed 
in ease ol illicit or concealed in i gat ion , hut no charge can bo made for what 
is known as involuntaiy ii nation Owing to tlie fact that inigation is not 
indisjtensahlo in yeais. ot ca*diuary rainfall, and to iihe original backwardness 
of t^ie cultivators in rosortvng to it, the rates lived have been verv Ion, and 
tho present system ot long leases has been developed, the holdcis ot these 
leases hav'ing prof oreutial claims to water dining iienods of high demand, such 
as «etur m verv diy seasons. These measures were wise and judicious , but it 
aiipoarsto be no longer neoessaiy to charge very low rates in order to educktc 
the cultiv alors as to the value ol irrigation. The area under long leases Iirr 
been steadily ixpuiding. Biurmg hic tliree >ears ending in March 1896 it 
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averaged 271,552 acres; but in 1901-02 it amounted to 317,318 acres, 
although the rate was increased from Us. 2 to Es 2*8 fiom the Ist April 1897. 
The increase of revenue lias boon gradual but continuous It is no'w approach- 
ing its limit, as these leases are only given for the areas for which protection 
can be assured even in the driest years. The demands tor such leases caimot 
in fact be fully met. During the three years ending 1901-0 i, applications 
were made for long leases for 252,393 acres , but th(i aioa for which applications 
wore refused amounted to 112,648 acres, or to 4i per cent of the area applied 
for. The Executive Engineer, Arrah Division, lias ropoitcd that in that Division 
the canals are now practically leased up to their limit, and that any new lease can 
only be taken if it is very favourably situated The demand for season leases is 
equally well maintained, and is equally near to the limit of the irrigating capacity 
of the works. In short, the demand on these canals is m a thoroughly healthy 
condition ; and it cannot he said that the failure of the inoject as a financial 
iii\ estnicnt is no w in any way due, as m Ori‘«sa, to a slack demand, or to the inability 
of the cultivators to appreciate the value of irrigation. In such circumstances 
It IS difficult to justify the low rates which aio now charged 

408. JRecommendation to increase water-rate't , — The question may he 
considered fmm another point ol view Experiments on the outturn of irri- 
gated and unirrigated crops of rice and wdieat hav(‘ been made for many years 
in all the divisions of these canals 1 he general results of these exiieriments, 
alter valuuig the outturn at the average rates received by the cultivators, aro 
as shown below . — 



AVKKAUE 

valtt... or 

ANNUAL OCTTURN (UKAIN \NI) SIKAW)PKR 
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1 
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1 

Ks 

1 1 

Rs. 

: Rs 
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March 1896 
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i 

1 
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• 
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• 

1 

„ 1899 

88 

j 21 

]4 

13 

•38 

h 

„ 1902 . 

81 

' 23 

11 1 

42 

6% 
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The results in the last line arc based on 989 sep'irate experinumts, of ivliich 
409 were on iirigatcd, and 2GS on uiiirrigated rice. Oi th(! wheat ex])ciiin<‘iits 
170 were on irrigated, and 1 12 on unirrigated lands Details of experiments of 
this kind are of cour.^c alwaj s open to criticism, but theri* is no reason to suiiiiose 
that the dilferonccs in favour of irrigation ai’o on the side of (‘xcess , and, il it is 
true that irrigation increases the value of an acre of rice by Us. 12, and that 
of an acre of wheat by Es 7, there is rooiu for a considerable enhaneem 'iit ot 
the water rates which aro now charged. 

409 Question of an owners' rate — We think it right to consider here the 
question whether on the Sone system, in addition or as an alternative to the 
increase of the water-rates, which generally fall exclusively on the occupiiw, an 
owners’ rate ought not to be imposed. We arc aware that such a rate cannot 
be imposed without legislation, as the Northern India Canal and Drainage Act 
is not applicable to Bengal The question of imp(9|ing such a r.ite in the Orissa 
system has, we understand, been already under discussion between the Govern- 
ments of India and Bengal ; and the conclusion has tioen reaclud that in viwv ol* 
the fact that the greater jart of the tract is under temji irary settlement, and 
that at the last revision largo enhancements were taken, it would not be expe- 
dient, at any rate for the prtiscnt, to pursue further the question of levying an 
owners* rate in that tract. Whether the question will over be revived in Onssa 
is perhaps doubtful, since, in all provinces and tracts under temjiorari settle- 
ment, the State can, sooner or later, obtain from tlie landowners in the form of 



an enhanoement of the land-revcmue their proper share of return for irrigation 
supplied to their lands. But the case of permanently settled tracts, like the Sone 
area, is altogether different. The land-revenue is immutable ; and, the irrigation 
revenue being derived solely from water rates falling wholly on the oooupier, the 
landowner pays nothing to the State for any benefit which he may have received 
from works which haye been constructed at great expense by Government. Now, 
we find incontestable evidence that the landowner frequently, if not always, 
reorives immense benefit from the irrigation provided on the Sone system. ]&. 
Oldham cites a case in which an owner admitted that a village, which at one time 
brought him m only Bs. 3,C00, since the introduction of canal irrigation 
returns him Bs. 18,000 per annum. He knew of lands of which the 
rents had risen from 3 to Bs. 5 and Bs. 7 per bighut from the same cause. 
A Patna landowner admitted that the income of an estate, of which he was a 
shareholder, had risen from Ba 8,000 to Bs. 23,000 in a good year. The Exe- 
cutive Engineer, Buxar Division, knew of cases in which rents had risen from 4 
annas to as many rupees ; and the Superintending Engineer instanced cases in which 
the rents had been quadrupled. Of course, in the case of non-occupancy tenants, 
the landowner has no difficulty in getting the enhancement ; but our witnesses 
were of opinion that in spite of the provisions of the Tenancy Act, he con- 
trived generally to levy enhancement from the occupancy tenant as well. 
Enhancements, by contract with the landowner, are admissible in the case of such 
tenants ; and the position of the landowner in valuable irrigated land is so strong 
that he can, no doubt with ease, obtain the consent of his tenant to any reason- 
able enhancement. Of course, where the custom prevails of paying rent in kind, 
the landowner obtains automatically, with the increase in the produce due to irri- 
gation, an increase in the quantity which falls to his share. Unless the evi- 
dence is altogether incorrect and misleading, the landowners of the Sone area are 
enjoying immense advantages, for which they are paying the State little or 
nothing ; and wo think that in justice to the general tax-payer, a serious endea- 
vour ought to be made to get something substantial from them. If it be 
alleged that to levy an owners’ rate would be an infringement of the permanent 
settlement of land-revenue, the reply seems to be that there is no ^ound for 
considering the owners’ rate, any more than the occupiers’ rate, to be land-reve- 
nue. Both are paymente for water supplied by the State. There is another 
difficulty which been brought to our notice, namely, that any rate or charge 
imposed on the owner is certain to be passed on by him to his tenant. This 
objection ought lobe met so far as possible by strengthening the law for the pro- 
tection of the tenant. But if, notwithstanding all endeavours to strengthen it, the 
law still lemains wholly or paitinlly ineffective for such protection, we 
think that tlio principle should be recogmzed that an owners’ rate is legally and 
equitably leviable from the landowner, and that, unless serious administrative 
inconveni(5noe would result, the rate should be actually imposed, and levied fron 
him, whetlicr he succeeds in passing on the charge or any poition of it to the 
tenant, or not. 

410 There appears to us to be a very strong case for taking a larger irriga- 
tion revenue from the Sone Canals, cither from the owner or the occupier, or 
from both. The interest cliarges on the Sone Canals to the end of 1001-02 have 
exceeded the net revenue by Bs. 2,16,44,697. During the three years ending 
March 1902, the average annual excess of interest charges over net revenue 
amounted to Bs. 6,26,024 ; so that, until measures are taken for inoreasing 
the net revenue, these works are likely to impose a constant annual charge of 
about 6 lakhs on the State. The average annual amount of the water rates during 
the same period baa been Bs. 10,26,469, on an area of 481,tl33 acres, or an 
average of Be 2T6 per wt^. If this average rate could be increased 
by 60 per cent, or to Bs 8-4-0 per acre, or if an owneA’ rate of about Be. 1-1-0 
per acre could be imposed, the charges for interest would be fully covered 
in future. It may not be possible to make such an increase all at onoe. But 
we think that tlie question of making some progressive advance on the present 
rates deserves early consideration ; and that an even higher average rate than 
Bs. 8-4 may be evmitually contemplated and will be paid without difficulty. 
The oanals have done a great deal for this tract. They have afforded it 
absolute protection t^ainst famine ; and they have greatly increased the profits 
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of eoltiTatioii, and the material resouroes of the oommuniiy. Although the 
wc»k has been so far unproductive, we think that its oonstruotion has beetn fully 
justifled by its groat jsrotective value. Were it possible to find two unirrigated 
districts in precisely similar conditions as Orissa and Southern Bihar, we ^ould 
hesitate before recommending such an outlay as has been inourred in the 
for^r for the purpose of protecting it from famine ; btit we should have no 
hesitation m resp^ of the latter. This is no reason, however, why this work 
should continue to impose a permanent charge on the tex-payer, if the people 
who derive such great bmiefi^ts from it are now in a position to pay the full cost 
of providing them. 

411. Advantage qf the lease system. — One valuable lesson is to he learned 
from the history of the Sone Canal system, namely, that even in areas in whi<^ 
the rainfall is considerable and the existing means of irrigation tolerably well 
developed, and where therefore the likelmood of a keen demand for water in 
ordinary years is a matter of uncertainty, there is good ground for believing that 
ultimately, though not perhaps for many years, the people may learn to set a 
high value on the water, and take up at remunerative rates all that can be 
supplied to them. In such cases the system of leases is excellent, teaching the 
people the value of water as an insurance, and protecting the revenuo from 
excessive fluctuation. 

412. Irrigation in Bhcibua and Sasseram. — ^The whole area of the 
Shahabad district is 4,368 square miles, of which much the* larger portion 
is sufficiently protected by the Sone Canals There remains to the west an 
important Sub>division (Bhabua) and a part of Sasseram, containing about 
600 square miles in tho plains, besides some hill country, b^^nd the reach 
of the Sone waters. This tract, although 281,000 acres ore said to be irri- 
gated from private works, is still much exposed to drought ; and the barren* 
ness of the fields is all tho more striking from its conti^t to the fertile 
plains in the neighbourhood This Sub-division is traversed by several mmor 
streams coming from the Kaimur Bills in the south, and tho subject of drawing 
on them for water has been fully disemssed Six years ago, Mr. Buckley, then 
Superintending Engineer, wrote an imiiortant note on tho subject and conolnded 
that the supply in these rivers u as so precarious that he coi^d not recommend 
the outlay of Government money on the project Tho principal river here is the 
Karamnassa, which separates Slmhabad from the Mirzapur district of the United 
Provinces. The supply of this rivor is not reliable ; but the need of irrigation is 
so great that, in October 1902, we thought it worth while to urge on tho Bengal 
Government the importance of surveying the upper portion of its course where it 
passes through hills. Here, the lato Mr. Levinge, foriuorly Chief Engineer of Irri- 
gation Works in Bengal, left it on record that in his confident opinion ” there was 
a magnificent site for a reservoir to contain 40,{j00 million cubic feet of water, 
llie survey is now in progress, and it seems clear that an effeotive reservoir con 
he made. But whether it will be at a reasonable cost wc cannot yet say ; and we 
cannot admit that the liability of this Sub-divi«on to famine is so great as to 
justify a large unremunerative outlay. If the Bengal Government sees fit to 
proceed with this project, it will of course be neoessary to consult with the authori- 
ties of the United Provinces, who have an equally strong claim to the use of tho 
Karamnassn for the dry plains of Mirzapur 

413. Private irrigation works in Eastern East of the Sone 

Canals in the Patna, Gaya, and Monghyr districts, there are no State irri- 

g ation works, but a great deal of very important irrigation is effected 
y private means. The systmn adopted is tn|t of pains and aharas de- 
scribed in paragraph 463. This sysWi seems to have attained its highest 
development in Gaya, where 1,670,000 aores— mwe than half the area of the 
district-axesaidtoDe wintered in this way. In tim upp^ lands, where pains 
are not praotioable, aharas on^ veq made. In lower lands there are both 
pains and aharas^ working in oonjunotion or separately. The former are 
sometimes really canals, more than one of which irrigates many thousands of 
Itores in from 100 to 200 villages. Sometimes these works ore supplied with 
mfusonry sluices, hut this Is exceptional. 
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414. These worlcs are essentially prirate-^ihe inroperiy the laadotmers. 
The custom in these districts, except wh^ there is canal irrigatioiv is for the tenant 
to pay his rent in hind sharing the produce of the soil with his landowner. 
Theoretioally the landowner and the tenant should share the produce equally, 
but generally the former claims at least ^ths of tlie whole. Where this system 
preTails, the customary obligation to repair paim and aharcta rests on the land- 
owners ; and the maintmiance of the paint depends whoUy on the proper obserranoe 
of this obligation. Unless therefore tlie system of payment in kind {jbaoU) 
is also maintained, the obligation, and such inducement as the landowner now has 
to observe it, will disappear tc^ether. Mr. Oldham, CoUector of Gtoya, who 
has devoted much attention to the question of how the maintenance of these 
private irrigation works, which he regards as essential to the protection and 
prosperity of the countiy, should be secured, would prefer to see the baoU 
^stem everywhere abolished in favour of the cash system of rents. In this 
opinion, however, he is not supported by other officers ; and as regards the 
maintenance of these works, it is not apparent what advantage would be 
gained by the change, which would result in the transfer of the obligation 
from the shoulders of the landowner to those of the tenant. It is true, 
however, that, owing to the sub-division of land, the landowner now rarely does his 
duty in keeping the pain silt-cleared and the ahara in repair ; but he would 
do it stiU less were it not that he shares in the produce of the land. Owing to 
the sub-division of the land in recent years, and to the total want of any power 
of combination on the part of the landowners, these simple but valuable irriga- 
tion works are falling year by year into disrepair. There is no law to compel a 

J terson to carry out repairs, so they are not done ; and, unless some means can be 
bund to stop the resalting deterioration, it would appear as if the Government 
would have to step in and take over the works, or at least the pains, altogether. 
There ia, however, no urgency at present for so sweeping a measure. 

416. Nfied of legislation. — Mr. Oldham, the CoUector, with the fuU con- 
currence of Mr. Hare, the Commissioner, recommends that an Act be passed, 
enabling the Oolleotor to compel the landowners to carry out repairs, when he is 
satisfied on competent advice that they are abmlutely required to keep up the 
irrigation, aln the event of the landowner refusing to bear his share of the work, 
Mr Oldham reooipixiends that the CoUector should have power to execute it and 
chaise the cost to him. 

416. In connection with these private irrigation works, another matter is said 
to require legislation. The water is diverted from a river into the pedn by 
mean^ of temporal^ dams ; and if one of the owners of the pain is energetic 
and wieihes to take m more water than his share, he can easUy enlarge the chan- 
nel at the head, which is not provided with a masonry sluice, or he can increase 
the height of the dam across the river. In the same way a landowner may put a 
hand in the pain below his own fields in order to increase his supply. Or, if he 
is a new-comer, he may make a new pain and carry water off the river, to the 
detriment of the owners further downstream. It is easUy to be seen what a 
fertile source of dispute this might be, there being no reoord-of-rights in the 
water. As a matter of fact, it leads to much litigation, as weU as to rioting a nd 
local disturbances. 

417. Mr. Hare recommends legislation to the foUowing effect : — 

To give the Ccdlector power to interfere in oases of the construction of 
bands m rivers, in order — 

(1) to prevent ^isputes and rioting ; 

(2) to inrevent unreasonable waste of water to the detriment of 
those who live lower down the river ; 

(8) to prevent grave and materiid alterations in, and divendons 
^ of, the rivers, which may seriously affect the country. 

Mr. Hare does not consider it would be judickus to aUow the CaiUeotar to 
make afoU reoord-of-xi^ts in water, such as is premued for land. He 
apprehends that the record would be too eompUcated, But he considers that 
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a reooid should be prepared which would show the facts ; and that, when dis- 
putes arise, the OoUectcHr should have power, on application of the partie8,*to give 
an etd interim order which should remain in force until set aside a decree of 
the Civil Courts. On the other hand, Mr. Oldham, and other ofELcers xA 
considerable authority, such as the Hon’ble Mr. Boui^illon, Mr Maopherson, 
Mr. Finuoane, Mr. Maddox, and our local member Mr. Allen, consider that 
it would be decidedly advantageous to have prepared* a recoi^-of-rights in 
water, no less full twn the record-of-rights in land. There is said to be no ' 
legal obstacle to the preparation of such a record ; and the chief reason why it 
luis not been done seems to be, that the work of pre^riug the record for land 
alone has been as much as the existing staff and estoblishments entertained for the 
purpose could cope with. The landowners, no less than the officials whom we 
questioned on the subject, agreed that, if the power of deciding disputes, with 
reference to the exercise of or encroachment on rights in water, w^e exercised 
by the Collector instead of by the Civil Courts, nothing but good would result. 
TVe think, then, that at least in all districts, or parts of districts, in which the 
maintenance of private works of irrigation is neglected owing to the non-obser- 
vance of customary obligations, or where disputes frequently arise owing to the 
misuse or misappropriation of water, full records-of-rights in water should be 
prepared with the least practicable delay; and that the Collector should 
be given, for the enforcement of the rights so recorded, not less author- 
ity than he has for the enforcement of rights in land. We consider also 
that power diould be given to the Collector to compel the owners of 
a pain to build a proper masonry sluice at its head, wherever 
there was reason to believe that more water was entering the pain 
than was its just share; and, in the same way, that the Collector should 
have power to force any landowner to build a masonry outlet in the banks of 
the pain for his irrigation channel, when he was evidently taking more than his 
just share of the water. Another point brought to our notice is the difficulty 
experienced by any one in taking a water channel through the land of another 
owner who may object to give a right of way. We think that some power of 
compulsorily acquiring a right of occupation, similar to the provisions relating 
to the consbmetion of water-courses in the Northern Indian Canal and Drainage 
Act Ylll of 1873, should be conferred upon the proper authority. 


Section IV.— BIHAK, NOK.TH OF THE GANGES. 

418. Irrigation in Northern Bihar . — The four districts of the Patna 
Division north of the Ganges are Champaran, Saran, MuzafFarpur, and 
Darbhanga. They consist of 12,168 square miles and have a population 
of 9,867,373, or 800 to the square mile, lliis tract is, as we have 
already observed, liable to nrequent and serious drought. Between 
the years 1873-74 and 1899-1900, it suffered from two ffimines, and from 
two scarcities sufficiently severe to require an appreciable expenditure on 
redief operations. In 1896-97 the famine expenditure amounted to 85 lakhs. 
The scarcity of 1888-89 cost 4f lakhs ; and that of 1891-92, nearly 2f. The 
severity with which the effects of drought are felt is attributable largely no 
doubt to the density of the population, a considerable proportion of which 
subsist from hand to iqouth, and suffer accordingly whenever the crops^ fi^ 
seriously and prices rise h^h. The occurrence of three droughts within 
the last fourteen years demonstrates the variability of the seasons in a 
most striking manner, and suggests the inference that irrigatioii works arc 
likely to be of considerable value as a means of motection. In this tract the 
only State irrigation work actually in opmntion is me small Madhuban Canal, in 
the Champaran district, drawn from the Teur river ever which a weir is built. 
It is 6f miles long, and, on an average, irrigates annually 4,126 acres. It has* cost 
up to ffitte Bs. 78,646, of which Government has paid only Be. 6,881, the balance 
having been sobscril^ by the landowners who benefit by it. The annual cost 
of maintenance is Bs. 7,495, but Hie Collector repOTts that the arrangements for 
irrigation are very unsatisffiotoi^. Water is given free of charge to the rayats. 
Thia amajl wotk requircB no furui^ notice. 

¥ t 
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410. Hhe Tribeni Oai»a<.--**AlihoiiglL the xainfall of Tirhut, north of ihe 
Gandak, is rather heavier than that in the lands further sout^ it is in the 
former that ^ effects of dxoi^ht ^ve been most severely felt ; owing; we 
were told, to the fact that rioe is more ezdiuively cultivated in the northern 
jiart, while further south other produce is raised requiring less water. Atten- 
tion then has been chiefly turned to the inrigation of Northern Tirhut. 
We take first the district of Ohamparan, which is divided into two distinct parts 
by the rifer Sikrana, flowing from the north-west comer in a south-easterly 
direction. To the north of this river the slope of the country is from north 
to south, and the soil is clayey and well adapted to rioe cultivation. A cmisider* 
able propartion of the northern part is already irrigated. To the south of the 
Sikrana the general slope of the country is parallel to that of the rivor. Ihe soil 
consists of fine light sa^ and clay, and is often impregnated with saline matter. 
The cultivators in this tract object to irrigate their land, on the ground that 
onoe irrigated it always requires irrigation. They seldom even irrigate from wells, 
although ip the dry season the water surface is only 12 feet below the 
surface. This seems to indicate that this taract does not often suffer from drought. 
On its north-western border the district of Champaran is bounded for some 
miles by the Gandak, one of the few great rivers of Bihar which, like the 
Ganges and G<^a, are fed from the snows, and the volume of which is therefore 
absolutely reliable. A very large project, embracing canals from the right and 
left banks of the Gandak, which were intended to irrigate over 2 million acres, 
was seriously considered thirty years ago, and attention was called to it again in 
the report of the Famine dmnmission of 1880. The much smaller project 
known as the Tribeni Canal may be regarded as part of the or%inal left iMmk 
canal. Earthwork was begun upon it as a famine relief work in 1897, and it 
was finally sanctioned on the 7tn March 1901. The works are now being con- 
struoted. 

420 The canal is to be taken from tho left bank of the Gbuidak near 
the frontier of Nepal, and to run parallel to the foot of the hills in a south- 
easterly direction, irrigating from its right bank the country lying between 
it and tho Sikrana river, and commanding an area of 427 square imles. It is 
designed for a dischaige of 2,170 cusecs, and the area to be irrigated each year 
is estimated at 114,000 acres.. The sqnotionod estimate is Bs. 87,91,789. As it 
will directly out abross all the numerous torrents which flow from the Nepal Hills 
south to tho Sikrana, the canal must be an expensive one. Its gross revenue is 
estimated at Ks. 2,46,000, in addition to Bs. 42,760 on aooount of enhanced value 
of land revenue. If those figures prove accurate, the capital cost per acre 
irr^tod will be Bs. 33, that of tho Sone Canals being Bs. 68. The economy 
in this case is duo to no provision being made for navigation, and to the simple 
characior of the head- works, as a weiracix>8s the Gandak is thought to be tinneces- 
sary. The canal could be extended by dropping it into the Thatharia river and 
taking it off again lower down, so as to water 116 square miles lying to the west 
of the Tilari river. Wc recommend that this extension should take place, and 
at our suggestion the Government have approved of the masonry works now 
imdor construction being enlarged, so as to allow of an increased volume 
being xnssed down the canal whenever it may be necessary. We do not doubt 
that in time the cultivators will learn to appreciate this canal as much as they 
do those of the Sone, and that it will prove in every respect a most valuable pro- 
toctivo, perhaps even a productive, work. 

421. The Dhaka Canal . — Tho only other State irrigation work now under 
construotion in Tirhut is a small one known as the Dhaka Canal ; ^e water of 
which is to bo drawn hrom t^ Lai Bakhiya river, of which the minimum dis- 
charge in October is stated to oe 300 ousecs. The estimated eort of this canal 
is Bs. 2,93,146, the area to*bc irrigated in the Dhaka Sub-division, lfi,600 aores, 
and the revenue ultimately to be gained, Bs. 84,860. It is j^posed to begin by 
obai^ng a water rate of Be. 1-8-0 for rioe and Be. 1 for the crop. The 
canalwas sanctioned in t90l, as aftunine protective work. 

422. TorretUe from Nepal — ^The torrent streams that issue fmni the 
lower Nepal HiUs are subject to the duadtantage that the Kepatoce faswn 
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it always in ilieir power to dam up the ohannels and use the water teat 
their own purposes. Nor oan they be blamed for so doing, provided tl^ 
do not vraste water. But this being the case, it is only the larger streams, 
which th^ cannot entirdy stop, that are worth examining fbr irrigation 
purposes. Of these there are three in Ghamparan— the Tilari, the Pussa, and 
Hie Bal^ya rivers — projects for ihe utilization of which arc now under con* 
i ffd«rati«n. These streams were said to have a minimum discharge in October 
of 200, 160, and 200 cusecs respectively. But gauge observations taken for our 
information in 1901 and 1002 show tlmt throughout September in the first of 
these years Hie discharges were so low as to be practicabfy valueless, and lhat 
th^ were little better in the following year^. Here, as on the Sone Canals, the 
omdal time for irrigation is the hathia in October ; and if a certain supply 
cannot be guaranteed at this period, it is no use proceeding wiHi these projects. 
1^. Bernard, the Collector, bears testimony to the value that these irrigation 
schemes would bo to the district ; to the urgent need of artificial irrigation owing 
to the irregularity of the rainfall in October , and to the eagerness of the rayato 
to obtain water. But in view of the liability of the supply to fail utterly when it 
is most wanted, we cannot regard these projects as sound. It is, however, possible 
that relief labour might be usefully employed in excavating channels or paitis 
taking off from those rivers, similar to the w^ork referred to in paragraph 430 %^fra. 

423. IrHgaiwn m Muzaffa/rpur , — The district of Muzaffarpur is an alluvial 
tract of the greatest fertility, but subject to the drawback that, in parts, the 
rice cultivation is so highly develop^ that the failure of that ene crop results 
in a heavy calamity over a considerable tract of country. The district is well 
watered ; it has large expanses of swamp saaHJhtl, and is crossed by numerous 
streams running diagonally from north-west to south-east, and connecting with 
the great boundary rivers, — the Ganges, Gaudak, and Bagmati. From these 
streams a good deal of irrigation is carried on, and in the rains they flood the 
country far and wide. 

424. The BagmaH achente,— in this district a more considerable scheme 
than those dealt with in paragraphs 421 and 422 has boon under considera- 
tion. The Bagmati is a much larger river tlmn the Bakhiya ; and 
in 1876** it was proposed to throw a weir across it, and to*oonstruot a 
canal calculated to irrigate 152,000 acres of kharif and 50,000 acres of 
rabiy at a cost of 41 lakhs. This scheme was rejected by ^he Government 
of India, but was revived on a smaller and less ambitious scale after 
the famine of 1896-97, and work was proceeded with for famine relief. 
A detailed project was then prepared for a canal to cost 9 lakhs omitting the weir 
over toe river. This was condemned by Mr. Buckley, the Chief Engineer, who 
considered, as his predecessor Colonel Haig had done twenty > cars before, that a 
weir and proper regulating head sluices were quite indispensable; and this brought 
the question back to the estimate of 41 lakhs which 1^ been rejected in 1876. 
For any project of a smaller scope the construction of a weir could not be justified. 
It seemed evident, however, t^t the larger work could never be remunerative ; 
while, in the opinion of the Lieutenant-Governor, the arguments which had been 
admneed in its favour as a purely protective ivork were not sufiioiently strong 
to waixant its execution. 

425. This opinion we arc inclined to accept, but with some reservation. 
The papers indicate that the project is likely to cost between 40 and 50 lakhs, but 
that tlm average gross revenue wiU amount to 1^ lakhs only, of which 1 lakh 
will be requbud for working expenses. Taking interest charges at 5 p^ cent., 
a rate which idlows for interest during construction, the work is likely to 
impose a permanent oh^r^ on the State of betwhon 1^ and 2 lakiis per annum. 
A Collector of long experience in this district considers that the probable cost 
of providing famine relief, within the tract which the canal would prelect, is 
equivalent to an annual charge of Bs. 25,000. Such an estimate must be 
necessarily speculative ; but if tiio cost of relief is no greater than this, we.cannot 
but agree that it is not worth while for the sake of avoiding it to inomr a 
penaanmit charge of or 2 lakhs. We are unwilling, however, to believe 
that it is hopdesa to anticipate a higher average gross revenue than lakha 



from a work which is capable of inigafcing 200,000 aiCres, or an all round rato 
of only 12 annas per acre. It may not be possible to realize a higher rate tium 
this in a district wMch can do so well without irrigation in years ^ ordinary 
rainMl, or fh three years out of four. But after the experience gained on tlra 
Sone and Orissa Canals, we tiiink that it riiould be possible to educate^ the 
people in the value of protective irrigation ; and to induce them, within a 
reasonable period, to taike long leases at rates not lower than those which axe 
now realized on the latter canals, where irrigation is certainly not Inore 
valuable than it would be in Huzaffarpur. If the canal can be relied on to 
give unfailing protection to 200,000 acres in a year of drought at a capital 
cost of 50 lakhs, it cannot be regarded as very expensive ; and if it were possible 
to increase the gross revenue within a reasonable time to 2^ lakhs, invol'ring an 
all round rate of only Be. 1>4>0 per acre on the whole area that can be irrigated, 
we think that the construction of the work would be justified on account of its 
protective value. We recommend, therefore, that detailed estimates should 
ue prepared, although it may be advisable to defer its execution pending 
completion of the ^boni Canal, and of the smaller experimental project in 
Darbhanga referred to in paragraph 429 below, when a better idea may be 
formed of the revenue which may be expected from works of this class. If this 
be done, and the estimate is generally approved, the work wiU be available for 
the employment of relief labour. We are not satisfied, however, that 
the smaller scheme of 1896 should be wholly condemned ; and we think there may 
perhaps be a go(^ case for completing it as a district work as proposed by 
Mr. Disney, the District Engineer, either at once or whenever it may be neces- 
sary to employ relief labour. 

426. Irrigation in Darbh€mga.—-Tke physical characteristics of the 
Darbhanga district resemble in many respects those of Muzaffarpur. Numerous 
streams fiow into the district from the Nepal hills, and south of the boundary 
stretches a broad belt of rice land. The whole of the district north of the 
Bagmati river was severely affected in the famine of 1896-97. There were, how- 
ever, four tracts which escaped the effects of the drought, and in three of these 
the escape was duo to irrigation from the rivers running through it. The fourth 
was a rabi tract. In this district two projects have been brought beforp us — the 
Dous and th6 Kamla irrigation schemes. 

i 

427. The Demjprcgeot . — The Dousu a minor river that flows from Nepal 
into the north-west comer of the district — a tract which was severely affected 
by tlio famine of 1897. There are no records of the discharge of this river, but 
it is known that it is dammed up by the Nepalese after November. If a volume 
of from 125 to 260 cusecs could be counted on during the hathia, an area of 
from 6,000 to 12,000 acres of rice rni^ht be watered. The evidence before 
us was, however, to the effect that althor^h in ordinary years the rayats might 
take the water, they would certainly object to paying for it. lliere is no more 
to be said of this project, except that here, as el^where, measures ^ould be 
taken to learn exactly what volume can be counted on in the rivers at all seasons. 

428. The Kamla project , — We shall have occasion to refer below to the 
excellent work done on the river Kamla, by Mr. B. S. King, a sub-manager 
on the Darbhanga State. We have had to consider whether operations riiould 
not be entered on here, on a scale more extensive and more permanent than 
can possibly bo secured by works of this kind, the success of which depends 
so much on the personalily of a single individual. In 1877 a schmne was 
dXhwn up fizr providing irrigation from this river by a main canal 12^ miles 
long, with three diBtributaries» to command an area of 460 square miles. 
The cost of the project, whim 'was carefully worked, out, was estimated at 
Bs. ip,41,000 am the area likely to be irx^ted at 52,800 acres. TWu 
the actual results obtained by Mr. King, it is safe ix» count upon this 
estimate of area being realized, at least in years of defiment rainfall. In the 
matter of supply, requirements will be satisfied if water con be obtained up to 
tbs 16th Octobw ; and the estimate made by the Chief iEhi^eer when the 
project was prepared, was that up to that date 600 ciiseos would be obtainable 
m ue driest years, and 900 cusecs in oxdbiary years. It is also estahhsbed 
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that the rirerisi too lacge to be dammed up in Nepal before that date, lliere 
seems, therefore* to be no reason to apprehend.that the supplies will ererfall 
short ^ requirements. As re^rds the demand for the water, these is no doubt 
that it woud all be taken up in a year of drought. Such years occurred in 
]888>89, 1891*‘92, 1896-97, and 1901-02. In the last two years the willingness 
of the people to take the water was fully demonstrated. J.t may be concluded 
that they would be certain to take it at least once every four years. How far 
^ey would take it in other ^ears is a more difficult question. Mr. King and 
the District Officers entertain serious doubts whether they would take the 
water at all. 

429. The argiunents for and a^inst the execution of this work are very 
similar to those which we have considered in the case of the Bagmati. In both 
there appears to be a water-supply that can be relied on — a point which, 
however, should be further established by a systematic record in future of 
September and October river discharges ; and in both the estimated capital 
cost in relation to the acre to be protected is very low, or little over Bs. 20 per 
acre. Both works wiU have a considerable value, but both will entail a heavy 
permanent charge on the State, unless a higher revenue can eventually be 
obtained than that which the local officers now anticipate. But there is this 
difference, that the Kamla is only about a quarter of tiie size of the Bagmati, 
and its construction will, therefore, involve a much smaller financial lisk. 
Bor this and other reasons, we recommend that a detailed estimate of the Kamla 
scheme should now be prepared ; and that if the cost per acre is not much greater 
than now anticipated, or not more than Bs. 26 per acre, it should be sanctioned, 
and put in hand as soon as funds can be made available. We may observe that 
Mr. King has recommended that the western channel should be located three miles 
further to the west, where it will be less liable to injury from floods, and will 
command a greater area. In view of the severe distress to which these densely 
populated districts of Northern Bihar are subjected whenever there is a failure 
of the autumn rains, and of the means of reliable protection that are 
available, we arc unwilling to admit that the cost of protection will exceed 
its value until the matter has been put to a crucial test Such a test the 
construction of the Kamla project will afford at a moderate cost. • 

• 

430. Private irrigation toorka . — In these districts, as in those south of the Ganges* 
a good deal of irrigation is carried on from pains, the property of the landowners. 
One satisfactory instance was brought to our notice of a pain made from the 
river Musan, in the north-western corner of Ghamparan. It was dug as a famine 
relief work in 1897, and since then has been under the charge of Mr. Scaly, the 
District Engineer. It irrigates an area exceeding 10,000 acres, in a strip of land 
about 15 miles long, and 3 or 4 miles in width, ^e necessary silt clearance and 
other minor repairs are done entirely at the cost of the cultivators who pay a cess 
on the area irrigated. Mr. Sealy makes a yearly budget of his requirements, and 
divides it proportionately among the cultivators, who pay in their money to 
the Collector. The amoimt is about 2 or 3 annas an acre ; and at the end of 
the year the Collector has generally a surplus to be carried on to the next. 
Mr. Sealy says the system works without anj trouble, and he would not hesi- 
tate to apply it to masonry works, were it found desirable to construct them. 

481. Under the enlightened orders of His ffighness the Maharaja of Darbhanga 
private irrigation works on a much larger scale have been carried out with great 
success by Mr. B.. S. King, who has skilfully utilized the water of the Kamla 
river. In May 1897, Mr. King spent about Bs. ^8^000 in channels and temporary 
dams, diverting the Kamla water to the east info old channels of foe river, 
from which it could be carried by pains, or village'charmels, info adjacent rice 
lands. In this way he saved 22,000 acres of rice. Again in May 1901, he added 
a fresh oluixmel miles long, and in the scanty rains of that year he 
secured the rice crop of 86,200 acres situated in 42 villager the November 
fallowing he made a tempogary dam across the river, turning its whole supply 
into foe dry bed of foe Jibach river, and secured a good rahi <nrop at an outlay of 
Bs 4,000. 
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482. The excellent resnlts attained by Mr. Sealy and Mr. King, and 
by the managers of other estates and factories, show how much can be done, 
by active a^ energetic officers of long local experience, to utiUae the 
available water-supply in seasons of drought by temporary and compara- 
tively inexpensive expedients adapted to the exigencies of the moment. Woric 
of this kind cannot, liQwever, be earned out conveniently through the agency 
of the Public Works Department. A manager of private estates has a muon 
freer hand in undertaking measures for the benefit of his tenants than can be 
given to a Public Works officer. If Government make a canal it is expected 
to pay high compensation for all the land occupied, to provide orossi]^ ^ at 
all village roads, and to incur charges and liabilities which are really prohibitive 
in the case of works required to meet temporary emergencies. Above aU a direct 
return of some kind is expected on the outlay, which involves the introduction 
of a scale of charges, and consequent inquisitorial measures which are certain to 
be unpopular and also costly. W o think it almost certain that a groat deal could be 
done for the protection of these districts at a comparatively small expense, and 
at a cost that would fall far below the net cost to the State of any ambitious 
system of permanent works, if in seasons of drought prompt measures could 
bo taken for throwing earthen dams across the principal streams at the 
earliest possible moment, and for diverting the water through the network 
of channels already existing, connecting or closing these channels where 
necessary. 

433. A%%i»tance to District Boards in carrying out relirf works . — In 
these districts there arc able and highly qualified District Engineers, who have 
held their appointments for years and know almost every square mile of their 
charges, and on the District Boards there are many European gentlemen of great 
ability and resource, who have an equally intimate experience of the requirements 
of the district With such an agency available, it should be possible to keep up 
programmes of useful works which should be undei*taken at the first warning 
of a failure of the rains or whenever expedient, and to modify them when 
necessary according to the exigencies of the moment Wc think that a 
comprehensive survey of the country should bo made under the supervision 
of the District Boards and their District Engineers, with the object of ascertain- 
ing the most suita>blc sites for temporary dams and head-works, and of deter- 
mining the cuts and channels which should be made for the purpose of leading 
water on to the ‘lands in years of drought and short rainfall. The Boards, 
which are at present prohibited by law from undertaking or incurring expendi- 
ture on works of imgation, should be duly empowered to execute such works, 
whenever, in the opinion of the Local Government, the emergency has arisen, 
or threatens to arise, which would render such action desirable. We have 
it in evidence that a certain amount of money could, if necessary, be made 
available by the Boards for these purposes. As it is, they are not infrequently 
under the necessity of setting aside, in years of scarcity or threatened scarcity, 
considerable sums for the provision, in threatened areas, of employment on works 
which arc not always of unquestionable utility. In the year 1901-02, no loss 
than BiS 71,000 was reserved for this purpose in the district of Darbhanga, in 
expectation of famine which fortunately did not occur. Had this money been 
expended in the way which we have advocated, and with the same happy 
results as have been attained by Mr. King, irrigation might have been provided 
for between 160,000 and 200,000 acres of winter rice. Such sums as may be 
allotted b^ the Boards ^ould bo promptly and Uberall^ supplemented by loans 
or grants-in-aid from Government. And whenever it was shown tl^ the 
money had been wisely spent, the sanction of Government should not be 
withlield, even though an imi^^iate and direct return should not be expected. 
By these measures considerable areas might be protected in addition to those which 
may be commanded by largo works made by Government agency, such as the 
Bagmati and Kamla schemos ; and the cost would, in many cases, impose a 
smaller burden on the State than would be involved by the construction of pm> 
man^it works, which, in all probability, can never be made remimerative in dis- 
tricts where irrigation is comparatively seldom requir^. The help of the District 
Board and its officers might be utilis^ in the preparation of a oonqireiheinsive 
programme, for famine relief purposes, of similf^ works such as pains, pats 
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connecting rivers and streams for improving the distrihntion of the rainfall, and 
for the filling, by means of oliannels from sluices in the rivor embankments, of 
any tanks which can be used for irrigation, and of the depressiot^p and sAvamps, 
known as chaura^ which hold water essential for the rico crop m the low-lying 
parts of the country For this purpose it would be ncccssaiy to give the 
District Engineer the help of a special staff and establishment 

434. Question of an irrigation cesa. — But although we consider tliat in 
granting money Government should not insist, as a sine qud non, on an 
immediate return, wo are strongly of opinion that efforts ought to be 
made to obtain, both from owners and occupiers, some equitable payment 
for the undoubted benefits which they will derive from the proposed 
worbs. As regards the occupiers, we have it in evidence that m years 
of scarcity and short rainlall they might pay as much as lie, 1-8-0 or 
Ks 2 per acre iriigated. Such a return would go far to cover the actual outlay 
on works as successful as Mr Kinj^’s. But if the cautious views of the JiOcal 
Ofi&cers are accepted, there would be little return m ordinary years , and when 
the expenses of collection, which miglit be heavy, arc deducted, there would 
remain little to cover the cost of maintenance, which, despite the more or less 
temporary chaiactcr of the proposed works, it would be necessary to incur 
Nor should the proprietors of estates benefited be exempted from contributing a 
fair percentago on the cost of the works, or an adequate guarantee for its repay- 
ment. Hie mode of obtaining such a return or iruaranteo ironi proprietors has 
been much discussed by us in the courae ot our inqumes, and unfortunately 
presents many difficulties 

435. These difficulties were recognized by some of the i epresentativos of the 
planters who came betorc us , and it was suggested that they might be met by the 
imposition of an irrigation cess on the whole district irom ivliich a fund 
might bo formed for the maintenance of iirotectivc works, and tlie payment of a 
moderate rate of interest on tin* capital provided by Government It was con- 
tended tliat the xlistrict as a whole benefited bv works which reduced distress 
in seasons of famine , and that tJio cost of assessing and collecting a water rate 
on the particular lands to ivhich water might bo supplied in each season, w'ould 
form a vorv high proportion of tlie amount collected, and would be very un]toi)U- 
lar. Mr Haro, the Commissioner, recognizes the objection to a water latc in 
districts in wdiich the demand for water is so intermittent, and* proposes a small 
annual ce'^s, wdiich, liowevcr, would bo limited in its apjjhcatioii to the art'as 
actually protected by the works Uc writes — 

I would iwommcud d<*fiiiitc iceognition and accoptanco of tho pnucipV that, in the case of 
eehemcfe in which the* demand lor watci is inloimittent and consotpient ly the leecipts lui tlio 
sale of water arc iircgular and uncertain, a cess should be levied on the lands protected by the 
scheme — 

(</) The benefits are so gieat as to lecovcr ample return to the ecss-payers. 

(i) The payment is in the natnic of an insurance against failuie of crops and famine 
which should be boine b^ the areas piotccted 

The proposal to levy a cess over a whole district or portion of a district, m 
consideration of henoiits conferred on a limited number of owners, is, in our 
opinion, quite inadmissible , but we tlunk that there is a great deal to be said 
for Mr Hare’s proposal The advantages of such a system, in the particular 
circumstances under consideration, are so obvious that it is unnccessaiy to 
dw'ell on them We apprehend that a cess could not be introduced without 
legislation, but we think that there may be a sufficient strength of public 
opinion in favour of the proiiosal to justify legislation. The rate of the 
percentage to be paid on the capital advanced will be a matter for considera- 
tion ; but inasmuch as protective works in these’ districts are never likely to ho 
directly remunerative, wo think that Government ’may well be contented with 
a percentage less than the market rate of iiitorest, or no higher than that whicli 
would be deemed sufficient to justify the construction of ordinary depart- 
mental protective w'orks in the districts standing in equal need of profection 
The agreement would ensure to Government a certain and regular revenue in 
return for the outlay incurred , hut it would have an even greater value in pre- 
venting expenditure on speculative and ill-considered schemes, which may 

z 
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otherwise be put forward without any sense of personal responsibility on the 
part of their advocates. It is of course true that, in the case of a failure 
or abandonment of the works, tho ocss could no longer be enforced ; but 
tbc risk of shch failure must always bo run in the case of protective works. 
The oosscs would be credited to the district funds, and the management and 
maintenance of the works would be under the control of the District Boards 
Tho Board would also be responsible for the payment to Government of whatever 
interest cliargos may be imposed. 

486 These proposals would be equally applicable to the case of permanent 
irrigation woiks, such as tho Kamla Canal, which it may hcrcaffcr be decided to 
undertake, if the proposed system of management is likely to be more suitable 
than dci>artmcntal administration. We make them with some diffidence, and 
without any attempt to discuss all the details, but we think that they are 
likely to altord the most satisfactory solution of the problem of famine protection 
in these districts. It may be added that, if they are once successfully established, 
very useful proposals arc likely to b(' formulated lor works to be included in the 
programmes of famine relief works Wo do not recommend, however, that any 
cess should be levied m respect of expenditure on such works, w'hen undertaken 
hona fide for th<* purpusc of atlording employment during fnmine. 

437. Tho Saran district . — There remains to consider the Saran district, 
covering an area of 2,050 square miles, with a dense population ot 2,409,509 or 
947 to the square mile Lite other districts of Northern Bihar, Saran has a 
large community of English planters from whom we received much valuable 
information The rainfall in 8aran is about 45 inches. The cultivators are said 
to be the best in all Bihar. There is pmctically no waste land, nor do they con- 
fine their attention entirely to rice cultivation. Indigo and poppy are exten- 
sively grown, and a large area is under well-irrigation. The district lias never 
supported itscK, and in the best of years there is a large importation of grain. 
The inhabitants migrate annually in large numbers to seek emidojmcnt, and 
send or bring homo very large sums saved from their eamings At first sight 
then, it is not evident wliy there should bo any groat need for famine piotcotion 
in Saran. Yet in 1S74 there was a famine oxiienditurc here of Its. 24,40,652, and 
m 1896-97, of Us.,?), 26, 107. Eigurcs so large as these claim earnest attention. 


488. The Saran Canals.- Saran lies in the doab of tho Gogrn and Gandak* 
The latter river forms its boundaiy for the whole length ol the district. Its ten- 
dency in flood is to spill over its right bank southwards ; and, were it not for a mas- 
sive embankment on this side, Saran would be subject to devastating floods. This 
embankment was made many > earn ago and was taken over by Government at the 
end of tho 18th centuiy. While it protects Saran fi*om flfxids, it deprives it of any 
adiantagc it might have from employing tho Gandak for irrigation. To meet 
this difficulty it was agreed, between 1877 and 1880, to make five sluices in the 
Gandak embankment, and to connect them with four existing drainage coui-scs 
How ing through the district, so as to allow ol the Gandak water flowing freely down 
those channels from which it might be lifted on to the fields 'J'he e.stimatcd 
cost was Its 4,68,805, and Government agreed to advance this sum provided 
those concerned agreed to pay interest at the rate of 4^ per cent. The 
actual capital cost, direct and indirect, has amounted to Tls 7,06,660. A 
guarantee for Bs 21,750 was given and for some years was paid ; the guarantors 
being chiefly indigo-planters, who thus obtained an insurance against the loss 
of their crop from drought 1 n 1884-85 the w orks were said to have irrigated as 
much as 21,000 acres, Ihe /fjontract with the indigo planters terrainarted in 
1890, and Government demanded a higher guarantee which tho planters refused 
to givp After that i arious plans were trial, but none gave any satisfaction ; 
and since January 1898 the sluices have remained closed. It is evident that the 
irrigation was never on a satisf actor \ footing From the evidence that was 
laid before us we tliink thestc is a strong general desire among the agriculturists 
of Saran to have irrigation both for hharif and rabt. This is probably due in 
some measure to the large number of Fn&lish landowners in the district The 
conditions have no doubt altered considciably owing to the serious fallin g oil in 



m 


indigo cultivation, but the members of tliis class still recognize, more fully than 
the native landowners, the great value of an insurance against drought 

439. Before Government can come to any conclusion on the subject there 
are two points to be determined . — 

First. — What would it cost to ensure to the Saran district a water 
supply of, say, 2,000 cusecs in the Tehartf and 1,000 cusocs in the 
rab^ ? 

Second . — Wliat financial arrangement could be made for recovering at 
least some return for the outlay ^ 

440 The supply through the sluices of the Gandak embankment does not 
proceed directly from that river itself, but from a bye-channel, which, if the 
main stream of the river were to go over to the left bank, might be left high and 
dry. The certainty of being able to got water when it is wanted should be put 
beyond all doubt Elsewhere it has been generally found wasteful to fill natural 
drainage lines, and draw from them on to the fields It should be con- 
sidered V'hethcr it would not be better to abandon these old channels, and form a 
regular system of new distributaries, connecting with the slmces in the embank- 
ment, |ust as the oliX paim in Sliahabad have been disi)lacedby the distributaries 
of the Sonc Canal. Before proceeding further we tliink tliat Government should 
have before them a detailed project embracing these and other points. 

441. Froposed cess, Saran Canals — 'Fhe second question, how a return can 
be obtained for the money spent, is a more difficult one than the first The Saran 
district IS but a short way removed from Sliahabad, and we have seen how there 
the cultivator takes his water from the Sone Canals year after year, be it wet or 
dry, and pays his water rate without difficulty We are not persuaded that the 
same might not occur in Saran, but unfortunately om* evidence is to the effect 
that, jicrliaps once in four years, the cultivator may be glad to liave water and to 
jiay a rate for every acre he waters, but tliat in other years he u ill not take it. On 
this evidence, speculative as it is, and considering that the irrigational require- 
ments of Saran are not of the first urgency, we cannot recommendthat Government 
should embark on a larger capital outlay in that district, on the security of being 
recouped by water-rates alone. , 

442 The alternative proposed by the planters is the levy of a small cess 
over the whole district. We have ah^iady referred to this as a general proposal 
for North Bihar; but special arguments have been brought forward in 
favour of its adoption in Saran, and it has in fact been strongly sujiported by 
Mr. Growse, the late Collector of the district. The landowners of Saran already 
pay a cess under the Bengal Embankments Act for the maintenance of the river 
embankments And it is contended that, however beneficial these embankments 
may be in protcctmg the districts from floods, their construction has involved 
a reduction in the water-supjily formerly drawn from the Gandak, and also a 
fall in the spring level of wells over the greater part of the district ; and that 
the cost of the necessary remedial measures is as fair a charge on the whole 
of the district as the cost of maintaining the embankments It is claimed that 
almost the whole district would benefit by the works proposed, cither directly 
from irrigation, or indirectly by the rise in the spring love land by the greater 
protection that would be afforded against famine. Stress was also laid on the 
economy with which such a cess would bo collected ; ivliile the cost of assessing 
and collecting a water rate would form a high proportion of the amount collected, 
and be a very unpopular tax. We consider tliat here the proposal for 
a general cess must be regarded as inadmissible , und that the most that can 
be proposed is a cess limited, as suggested by 3SIr. Ilare, to the lands protected 
by any scheme that may be propos^. We may* add that the Honourable 
Mr. Bourdillon, Mr Slacke and Mr. W. C. Maepherson, all officers intimately 
acquainted with Saran, pronounced most decidally against any jiroposal for .placing 
a cess on the whole district ; and that indeed the two first of these questioned the 
benefit to be derived from giving any irrigation at aU to so fiourishm^ a 
district as Saran. We are unable to record any definite opinion on this point 
until wo know what the cost would be of sujiplying the irrigation. 

z % 
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4i4*t. It may be said that the failure of the arrangement described in paragraph 
438 shows that a voluntary cess, such as we have recommended, may be expected 
to break do wfli in practice Apart from the fact that the original agreement 
expired after ten years and that its renewal could not be enforced, there were 
special reasons for the failure. The works, as actually constructed, appear 
to have been of little real benefit , and it is doulitful whether the protection 
afforded was equivalent to the charge made for it, except in the year 1884 Those 
who were most interested had little or no voice in the management, which was 
entirely under the Public Woiks Department, although a work of this kind 
was one for which departmental management was very unsuitable The 
guarantors complained that many of the provisions of the agreement had not 
been duly observed by (lovernmcnl, and that they wore asked to renew on 
terms much less favouiablc than those of the original agreement The evidence 
and papers on this sul)3t ot indicate that there were faults and mistakes on both 
sides , but we do not think that the arrangement was in principle unsuitable, or that 
either a water rate assessed on the area irrigated in each season, ora 
compulsory ooss on the whole district, would have been a more woikablc or 
apiiropriate arrangement. 

Section V.— QUOTA NAGPUR 

444. General condihons — This province is of a totally different character 
from that ol the Bengal plains Geologically it is of gneiss formation, and con- 
sists ot lirokcn hilly country, much ot it at an elevation exceeding 2,000 feet 
The British portion of Chota Nagpur consists of five clisfricts enclosing an area 
of 27,01-0 square miles with a population of 1,f)00,420 or 180 to the square mile. 
The populatiou, chiefly aboriginal KoLs, are poor cultivators, backward and 
scattered M ueh ot the province is undia* forests, and, as in the neighbouring 
parts of Orissa, mahna and otlwT iorcst produce iorm a I’cry important part oi 
the food of the pcxjrer classes in ordinary times, and go lar to help them when 
the rice crop fails. 'J'hc Tributary Native* States, which in general lie to the 
south and west of the British districts, arc still more backward and thinly jieo- 
plcd. They cover an area of 1 0,027 square miles with a population of only 890,834, 
and cousivst of a confused mass of lulls, ravines, and jilateauv A large area is 
covered with valuable forests, and they contain much mmcral wcaltJi still un- 
developed. The annual rainfall of Chota Nagpur generally exceeds oO inches, and 
even in the driest yojir, only in one district has lo.ss tlian 35 inches ever been re- 
corded Failure oi crops then can hardly be attributed to want of rainfall, but to its 
not falling at the required season , especially when it ceases as early as the middle 
of Sciitemher, the October rainfall being of exceptional value The assurance 
given by artificial irrigation to the success of the ricc crop is highly appreciated ; 
while the District Officers estimate tliat oven in ordinary years the produce of 
irrigated rice lands is 25 per cent more than that oi unirrigatod. 

445 Chota Nagpur is not a province in which groat irrigation projects could 
ever bo carried out There exists everywhere a system of damming up valleys 
by a succession of bands Irom 8 to B) foot high, thus forming small tanks or 
a tiaras These are not generally supplied with masonry slmces, but the water 
soaking through them servos to irrigate nee patches on the downstream side ; 
while, in the bod of the tank itself, as the water is drawn off, wheat or gram are 
sown in the moist ground, and a good rahi crop is obtained. There arc many 
thousands of these bands and aharas tliroughout the province, and we had 
universal testimony that they are everywhere neglected The beds of tbo 
aharas arc silted up. The bands are worn down and out of repair. In the 
roi>air of those ban ls and the increase of their numbers lies the advance- 
ment of irrigation in Chota Nagp ir In this undulating tract, with its copious 
if irvegular rainfall, there must bo numberless small streams the waters of 
which could be dammed and diverted into tanks, and utilized lu saving the crop 
at critical seasons Our ovidenco indicates that the construction of smaller 
works of this kind has led to an increase in the value of produce, and to a rise 
in rents which has rendered the expenditure highly remunerative ; and we have 
no doubt that this will generally bo the case where the works receive the personal 
attention of a capable manager. 
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446. Ohataoles to extending irrtgation . — An initial difficulty con- 
nected with the construction of protective works by the State is that 
(government will not bo able to secure any return on its expenditure in the form 
of an occupiera’ rate, such as is levied on larj^e irrigation tvorks but is 
quite unsmtable for works of th(i class jiroposcd. This is of little importance 
in the case of lands of which Government is the proprietor, as it can derive, 
at any rate at the next revision of settlement, a return on its expenditure in 
the form of an enhancement of rents proportioned to the benefit which 
the lands will receive from tho works But in the case of permanently 
settled lands Government will get no return at all, and lor improvements 
in these lands reliance must be placed on the efforts of either the landowners 
or tho tenants; and it is on their efforts that the extension of irrigation 
in Chota Nagpur must to a voiy considerable extent depend The chief 
obstacles arc the impecunious and improvident character of the landowners, and 
tho unprotected conditions under which the tenant holds his land. To deal 
fiist with the tenantry. There is as yet no tenancy law in Ghota Nagpur, and 
ever^ tenant is virtually a tenant-at-will, his rent being liable to enhancement at 
the caprice of his landowner. Tlic introduction of some kind of tenancy law 
appears to be eminently desirable The Commissioner, Mr Slacke, is, however, not 
prepared to recommend that the precedent of Bengal should be exactly followed ; 
and he considers that a temporary exemption from enhance iient of rent on account 
of improvements executed by tlio tenants would, in the circumstances of the pro- 
vince, be sufficient for the present Tlie point is not one on which we need offer an 
opinion But exemption lor a period sufficiently long to make ijb w oith while for 
the tenant to impiove ought to b(5 given. JMr Slacke has little hope of inducing 
the landowners to execute improvements But Mr. Lyall, the Deputy Coinims* 
sioner ol Palaniau, takes a more hojicful liew as regaidshis district, and believes 
that he could advance quite a lakh of lupeesm it at present, and more hereafter 
Mr, Slacke also admits there are a low well-to-do and prudent landowmcrs who 
might bo induced to make improvements li they were supidied with funds by 
means of takavi, and believes that in his division ho could distribute fully four 
Lakhs a year Advances should, we think, be ireely made, and on liberal teims. 

4 17. Irrigahon m Instates. - One pcculnir feature of the division is that two- 
thirds of it IS under Government, cither ,i« proprietor in the case of Government 
Estates, or as Manager in the case oi Encumbered Estates or of Estates under the 
Court ot "Wards. In all three classes of estates, much more might apparently 
be spent than at present on useful works of irrigation. In the case of 
Government Estates the tenants have been gmntcd a settlement, and it has been 
thought undesirable to enhance rents prior to its expiry. Apparently there is no 
legal obstacle to such enhance nent in consideration ol increased value imparted 
to the holding by an improvement executed othea’wise than by the tenant ; and 
tlie iiropnety ot such enhancement has been affumed in all linhan tenancy laws 
with which we are acquainted. Moreover, according to !Mr. Lyall, the tenants 
would be perfectly wilhng to jiay tliij enhanced rent for tbe sake of irrigation 
In these circumstances there w^ould seem to be no impropriety in the levy of 
an enhanced rent on so much of a tenant’s holding as is found to have received 
benefit from an irrigation work made or improved by Goi ornment on any of 
its estates. Care would of course be taken not to levy the cnh8.ncod rent until 
the beneficial character of the improvement had been demonstrated beyond 
doubt. And careful distmction would have to be made between real improve- 
ments and those repairs which are required in order to maintain the efficiency 
of existing works Scrupulous care ought, in our opinion, to be taken to see 
that Government docs not on its own estates incur, even pardally, the reproach 
of neglecting those repairs of irrigation works for which landlords arc liable 
according to the custom of the country. In the case of Wards and Encum- 
bered Estates, Government is in a position to enhance rents on the tenants 
with the same freedom as private landowners , and in the former, as on its 
own estates. Government should execute without hesitation or delay such 
improvements as a solvent and prudent landlord would be willing to undertake. 
On Encumbered Estates the assets are, according to our evidence, at present 
administered with the sole object of clearing off the liabilities within 
the shortest possible period, and any scheme which does not provide for 
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clearing them within fifteen years is generally rejected by superior authority. 
According, however, to the provisions of the Encumbered Estates Law- 
regarding appropriation of the assets, fuH equality, if not actual priority, is 
given to the^ execution of imiirovements over the clearing of the liabilities ; 
and this provision would seem to justify a liberal expenditure by Government 
on the execution of improvements out of the revenues of Encumbered Estates 
while they are undei? management. If these principles are accepted, it is 
clear that there is a considerable field for the improvement of irrigation in 
Ghota Nagpur by Government in its capacities of landlord and manager And if 
our views of the duties of Government are accepted, we think that a compre* 
bensivo investigation should be made, under comiietcnt professional advice, 
into the requirements of the three classes of estates winch we have sjiecilied , and 
that funds should be liberally allotted for such works and improvements as may 
be approved. 

448. Projects in P (daman — Amoi^ minor irrigation works our attention 
has been drawn to live small projects for utihzing the waters of certain streams 
in Palamau — the driest and probably the poorest district in the province. 
Two of these projects consist of building a M cir across the rivers Nadaura and 
Piri, tributaries of tlie Amnat, itself a tributary of the Koil, and of constructing 
distributary channels 1 ho third is for a weir across the Suddaban, a tributary of 
the Koil, with a distributary channel. The other two projects arc for the con- 
struction of two small reservoirs at Pakralia and Lliawadih Particulars are 
given below, but it must be observed that the information regarding the dis- 
charge of the rivers is very meagre and imcertain . — 


Name of project 

CaUhment 

busin 

Discharge available 

Area \ o be 
waleied 

Total 

estimated 

cost. 


1 


Acies 

I?s. 

Nadaura 

8 square miles 

100 cQsecs in Septembei , 

2,700 

77,400 


diy in Novembei. 

Pm . •• 


240 eusecs in khartf 

12,000 

1,77,000 

Suddaban • < 

1 22 „ ,, 

200 cusecR 111 Deecmbci 

12,500 

1,58,000 

Pakiaha • • 

600 aeies 

18^ million cubic feet 

1,000 

89,000 

m 


to be stored. 

Dhawadih 

1 125 „ 

9 5 ditto 

1 

108 



It cannot be pretended that much reliance can be placed on these 
figures, especially on the discharge of the rivers The reservoir schemes hardly 
need further consideration , and all five have such small catchment basins that a 
failure ot rain in the field to be uatered must imply a hko failure in the gather- 
ing ground. It is, however, desirable to sec what can be done by diverting flood 
water by means of cheap weirs, into a succession ot a haras M'hore it can be stored 
up for future use We agree then with Messrs. Slacke and Lyall in recom- 
mending that a trial should be made of one of the three weir projects. 

44)9. Of the 2,700 acres to be protected by the Nadaura project only 1,000 
acres are Government land ; and it has been proposed that the works should be 
restricted to what is necessary for the irrigation of this land, in which case the 
cost is estimated at Rs. 37,000. The larger scheme is of course to be preferred 
if the landowners will contribute a fair share of the cost, failing which the smaller 
scheme must be considered on i-ts merits with the Piri and Suddaban projects. 
We should add that the Public Works OflGLcers are less sanguine of the success 
of these schemes than the CiVil Officers, and think that they will often fail 
to protect the crops at a critical period. This apprehension appears to be 
based rather on the results of experience on the Sono Canal, and other works 
in Bihar, than on actual practice in Ghota Nagpur, in which there are no 
departmental irrigation works. The real question is whether the works will 
increase the security and the profits of cultivation to such an extent as 
to justify an enhancement ot the rents. On this point we attach weight 
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to the opinion of the Civil officeiB, and recommend the construction of one work 
tentatively, or as an experiment which at the worst is not likely to prove Very 
costly. « 

460. Korarhar and Karo projects. — Two other irrigation projects were 
brought to our notice in Chota Nagpur, the Korarhar and tjio Karo. The former 
scheme is to irrigate a gross area of between 40 and 60 square miles on the left 
hank of the Korarhar, a tributary of the Sone from the statistics given it is 
clear that this project is only practicable if combined with water storage, and we 
have no information before us as to whether this is possible, llie ii^'ormation 
about the Karo is a little fuller It is proposed to build a weir across the 
river, about 30 miles south-west of Kanchi (a tract which suHered severely 
from famine both in 3897 and 1900), and from its right end to construct a canal 
commanding a gross area of over 200 square miles from discharges taken 
it seems probable that 200 cusecs could be relied on in the month of October. 
We recommend that this project be carefully worked out 

461. Need for expert assistance — It is evident that the irrigational 
resources of Chota Nagpur have not yet been thoroughly explored As already 
stated, this is not a jirovinco for large works We would recommend that for 
five years an intelligent Engineer should bo attached to the Commissioner His 
duty would bo to put himself in communication with all the district oflicers and 
others acquainted with the country, and to submit from time to time projects for 
improving the irrigation A budget provision, not exceeding one lakh per annum, 
might bo reserved lor the execution of these works, which, if they failed to afford 
full protection against famine, would at least place the inhabitants in a much 
better position to combat it 

462 Relief works — 1 he silt clearance of a/ionis and the repair of hands 
afford an excellent form of lamino relief labour It may be objected tliat this 
is expending public money on the improvement of private property Were it 
a question of repairing a few largo reservoirs situated far apart this argument 
would liavo force But w here nearly every villnge lias its aharas, it is not only 
their owners that derive benefit from them, for it is the interest of all that they 
should be m good order If a contribution can be obtained ilrom the ow nor it 
should be taken, but the work sliould not bo allowed to perish ow mg to his 
indilfoience or impccuniosity. 

453. Contrast between Chota Nagpur and Sonthal Parganas — In contrast 
to the unsatisfactory state of affairs in Chota Nagpur it is a pleasure to call 
attention to the good work going on in the neighbouring district of Sonthal 
Parganas, regarding wliich we have received a most interesting note from 
Mr. n. Maepherson, the Sctilcmont Officer. The progress is due to the 
energy and xxiwer of co-operation of the rayats, and to the judicious 
course of legislation Here, as in the neighbouring districts of Chota Nagpur, 
the landowner does nothing to assist liis rayats in improi ing their lands But 
here, at least, he is jiowerless to interfere The result of an agrarian agitation in 
1873, against the uncontrolled enhancement of rents by the proprietors, was the 
enactment of a law under w Inch the rentals of the whole district w'cre settled 
by Government officers for 15 years. At the end of this period they were made 
subject to alteration, only by the order of the Settlement Officer, and they have 
practically remained unchanged for 25 years, during which the area of culti- 
vation has risen from 208,178 to 332,832 acres, lo quote the w'ords of 
Mr. Maepherson — 

• 

The land ^stem of the Sonthal Pargana« is one which lends itself with peculiar advan- 
tage to co-operation nmongst'tho cultivators of the soil. Tbe unit is the village. At the 
head of almost every village there is a headman. The headman is the representative of the 
village through whom the viUageis as a body deal with the proprietor The proprietor is 
merely the rent receiver, and has no part in tbe management or internal economy of tho 
village. * 

His mterferenoe, if he is at all disposed to interfere, which few landloids in the Sonthal 
Parganas axe, is liable to be checked at every turn by appeal to the local officer, who, besides 
being the Court of Civil and Criminal Justice to the people, is their active and sympathetic 
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safefTuard against every form of oppression that may be practised by headman or proprietor. 
The headman is appointed by, and is liable to be dismissed by, the District Officer. Hence it 
18 that m the Sonthal Parganas the village communes, with its headman and elders, flonnshed 
with a very strong and vigorous life The faculty of association and co'opciation has been 
fostered and developed to a dcgiee that is impossible in the ordinary district. It is this 
facility of co-operation, to which, I think, is ohicfly due the very extraordinary utilization tliat 
has cjccuried of the natural irngational .idvantages of the distiict. Works that have been 
beyond the means and enterpiise of the individual cultivator have been successfully earned 
through by the nnited efforts of the community, each member of which has shared in the 
general resultant good, and co-oporation has told not only on the nork of construction 
but also on the work of mainteuancc and repair By a special provision of the village 
record-of-nght*! and duties, which was framed 25 years ago and hn- now been renewed, 
it is the duty of the headman and rayats of a village to maintain and repair all the 
Village hands, tanks, and othoi works of iriigation. While speaking of the record«of- 
right', I may note .mother of it"! special provisions, namely, that without refeience to the 
proprietor any layat may con'ti net embankments and like works foi purposes of reclamation 
and irrigation, provided he does not theioby cause in 3 ury or loss to others This danse lemoves 
the proprietor from inteiference with the work of iinpiovement, and leaves the individual 
rayats and the community Iree to think out and execute their own ideas of improvement 

4 The Sonthal is an active irrigator. As lie reclaims land from the 
jungle he terraces the slopes, throws embankments acrass the depressions, and dams 
the streams, tlu'reliy diverting the water on to his fields But .VI r. Maepherson 
seems to think that there is reasonable liope of constructing larger imgation 
works than those in this district , and he advises tliat a qualified Engineer 
ho sent tor a >ear t<) make a carelul study of the ground, decide on the sites for 
irrigation works, and prcjiaro rough estimates of their cost When an officer 
can he sjiared this would no doubt he a useful measure The Sonthal I'arganas are 
not in need of much famine protection In 189G-97 there were on an aveiage 
1,790 people a day on ridiel works The mean annual rainfall for the last 10 years 
lias been 52 7 inches , the maximum in 1893 was 71 27mches , the mimmum 
in 1895 was 38 90 inches. 


Section VI —GENERAL 

455. S^chemes tn NaiUa (hsfnct — In the previous five seetions we have 
desorihed those jiarts of Bengal which w'c visited, and where there were either 
existing Avorks of State irrigation, or proposals had been made or cause had been 
showui fertile execution ol such works We liaA'C' h.ad eAidence, hoAvover, that in 
other parts of Bengal there have been occasionally seasons ol great scarcity and 
distress I’crhaps this is most marked in a jiortion ol the district of Nadia with 
anaiea of 1,182 square miles and a poiiulation ol 030,558. Here, in the 
famine of 1890-97, there were 28,000 people on relief AAorks, and 83,000 rcceiAing 
gratuitous relici Regarding this distress Vlr. Einucanc, the Commissioner of the 
l)msioii, testifies from Ins ow :i jiorsonal knoAvltvIge “ that the distiess in paits of 
Nadia, and the failure of the crops there, w'as lar greater tlian m Saran, and that 
the pcoi>lc there Averc quite as iiniMivcrished ” lie called our attention to two 
iriigation schemes proposed by Rai Baliadur Dw’^ark aiiath Sire.ar, AA'ho w'as for 
many years Engmei'r of this district I'ho first ol these schemes is toirr]£?atethe 
doab lying hetAveen the Bhagmathi and tlie I elungi, by means of a canal about 
80 miles long taken from the Ganges This, it is estimated, Avonld cost about 10 
laklis. It would require masonry head-works, and the jieoplo would, it is said, bo 
willing to pay C annas ])er acre Aiatercd, per annum. No infoimation, however, 
is given as to the size of the proposed canal, or the area to he irrigated. The Rai 
Baliadur’s other scheme is ior the canalization of the river Bhairuh We would 
suggest that these projects should he worked out sufficiently to enable Govern- 
ment to decide on their fga.sibility They might prove a A’aluahle form of 
laminc relief w’orks on the other hand, it is right to add that Mr. O S. Smith, 
Executive Engineer of tfic Nadia Rivers Division, pronounces against the 
practii ability of any imgation works in this district 

’46fi Trivale tcoi k» tn Iloirghyr — Our attention was called by Mr. Williams, 
Commissioner ot Bhagalpur, to an excellent private imgation scheme in the 
Monghyr district known as the Gorakhjmr Irrigation W’ork, Avhich was executed 
in 1876-76 by Colonel liloney, then Manager of the Darbhanga £state« and which 
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has been of great benefit to a number of villages. We hare no information as 
to the details of the work, beyond the fact that the water is stored in a large 
reservoir. * 

467 . Well-irrigaUon . — Owing to the absence of statistics it has been impos- 
sible to procure any precise information as to the extent of well-irrigation in 
Bengal. But, from a statement which has been furnished to us by the Bircctbr 
of Land Becords, giving an estimate of the probable extent of well-irrigation in 
the Tarious districts of ti>e Province, we find that, out of a totaJ area of 
662,000 acres irrigated annually from wells, 638,000 acres lie in the seven 
districts of Bihar, and that the three districts of Monghyr, Bhagalpur, and 
Palamau, account for practically the whole of the balance of 124,000 acres. 
Even in Bihar the area under well-irrigation amounts to under 0*5 per cent of 
the whole cultivated area, against 21 per cent, in the adjoining districts of Ballia, 
Ghazipur, and Gorakhpur, of the United Provinces. In fact, roughly speaking, 
at the Gandak river well-irrigation stops Tlie reason is perhaps not far to seek. 
Out of the thirty-eight districts of Bengal only eight have a rainfall of less than 
lifty inches in the year, and of those six are in Hihar. There is not a single 
district in which the average monthly rainfall docs not amount to half an inch or 
more for eight montlis of the year , and only four in which it does not do so for 
nine mouths out of the twelve. With this abundant and evenly distributed 
rainfall, there is generally left, in the flat .illuvial soils, ample moisture for the 
growth not only of rice, which is the principal staple crop, but also of large areas 
of second crops, principally pulses. Moreover, when the ram is not suflBeientfor 
the maturing of the rice crop, woUs do not provide sufiicient water to save it over 
any laige area. On the other hand, the aharaa and pains, where constructed, 
seem to he fairly clTcctive for this purpose, even in the worst years The 
Bengal cultivator accordingly prefers these menus of irrigation to wells which, 
generally speaking, arc only used for gaidcn produce, sugar-cane, poppy and simi- 
lar valuable crops. Wells are, however, used for the raising of rabi cereals m a 
few localities, particularly in theSasscram Sub-di vision of Shahabad, and portions 
of the Saran district. 

458 I'ho usual method of raising water is by means of the weighted lever 
worked by manual labour. Cattle do not seem to be employed anywhere except 
in the Sonthal Parganas, where Mr. Maepherson tolls us that a few wells are 
worked bv them As a consequence the areas irrig.ated by each well are generally 
very small. Pive acres seem to be a largo aica to he irrigated from a permanent 
well, and temporary wells sometimes water as little as a twentieth of an acre. 
Mr. Hare told us of wells in the Saran district which supplied considerably larger 
areas. But these we gather are the exception. In the market gardening tracts 
around the large towns, such as Patna, numerous lever wells are dotted about, and 
in combination irrigate considerable plots of potatoes and other vegetable and 
garden produce In the hilly tracts, such as the south of the Ghiya district, Chota 
Nagpur, and the Sonthal Parganas, weUs have to be sunk into the rock. But 
nowhere do they seem to be expensive, or the water to lie very deep. In many 
parts it lies so close to the surface that temporary wells can be dug for very 
small sums. Attempts were made m North Bihar, during the famine of 1896-9f, 
to induce the people to dig these wells, but with poor success. In many 
places apparently the soil is so loose and sandy that wells will not stand without a 
li nin g of some sort. Por the supply of wells, reliance seems to be generally 
placed upon percolation from the upper porous strata, and no general attempt 
seems to be made, as in the United Provinces, to reach the porous subsoil underly- 
ing the clay beds, which are no doubt to be found at varying depths beneath the 
superficial strata of sandy soil. That copious supplies could be obtained in this 
way is shown by the success attained with tube •wells made by the railway 
company when seeking for a supply in the vicinity of Patna Railway Station. 

469. It is not easy to say what scope exists for the extension of well-irrigation 
in Bengal. Probably little can be done outside Bihar. But, here at least, 
have it on the authority of Messrs. BourdiUon, Hare, Maepherson, and other 
witnesses, that there are many places in which the soil, water-level, and other 
conditions are suitable for profitable well-cultivation, and to which it has not 
been extended. The operations of the Opium Department, and in particular those 
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of Mr. Tytler to wWcli allosion will be found in paragraph 463 infra^ idiow 
that something might be done by the judicious adyance of money to small 
landowners And substantial tenants for the construction of permanent 
wells We think that systematic inquiry should be made throughout Bihar, and 
especially in the western and central portions, with the object of determining 
the places best suited to irrigation from permanent wells; the possibility 
of reaching for that purpose the subsoil spring supplies, by penetration of the 
clay beds ; and the feasibility of extending further the practice of irrigation 
from temporary wells, which has piuved in famine years so valuable a resource 
in the eastern districts of the United Provinces. It would be worth while to 
depute an intelligent officer of the Agricultural Department to those districts to 
acquaint himself with the practices there, and to ascertain nhcther the obstacles 
to their extension into Bihar are surmountable or not. Experiments based on 
the information thus obtained might be tried on estates under Government 
management, where cultivators from the well tracts of Saran or the United Pro- 
vinces might be given leaser of lands, and takact for the construction of wells. It 
is impossible, on the vague and imperfect information now available, to say what 
the result of these measui'es would be But if it were found possible to teach the 
Bihar rayats to cultivate rain with profit by means of permanent wells, and by 
means of temporaiy ivells to save or sow a rahi crop in a bad year, a valuable 
resource would have been found for many of them in times of drought. 

460. Tdkftvi — A matter which has hardly been brought to the test of expe- 
rience m Bengal, is the extent to which the execution of private improvements can 
be stimulated by advances of takavi. The total sums advanced dining the last 
ten years amount to only 10^ lakhs, or about one lakh per annum Of this total 
sum Hs. b, 66, 000 were allotted for works ol irrigation, mostly tanks and aharas , 
and of this Rs 3,32,000 wore distribnteil during the famine year of 189(5-97, and 
only 3,33,000, or less than 40,000 per annum, during the remaining years 
The single district of Gaya accounts for Us 2,83,000, ot which Rs. 1,04,000 were 
advanced in the famine year. These sums are extraordinarily sniaU for such 
a large and populous province as Bengal The reasons stated are those usuaUi 
given, such as the unpoinilarity and cumbrousness of the system, the absence of 
demand, amd the like We were also told that ap]ireciablc discouragement had 
resulted from rofpsal by the Imperial Government of allotments applied for by 
the Local Government. But wo fear that a more potent cause than any of these 
is the usually faint interest taken in the matter, except on the occurrence of 
exceptional calamities, when large sums are advanced under the Agriculturists’ 
Loans Acts. We have it on the evidence of most competent officers, including 
our local colleague, Mr. Allen, that much larger sums might he advanced for 
the construction, repair, and improvement, of wells, aharas, and pains , and wo 
recommend the general adoption of a more vigorous policy For remedy of 
defects in the system we have not many suggestions to make, hej ond those put 
forward in the general chapter on the subject. But we think that powers of 
granting takavi should be conferred as a matter of course on all officci*s in charge 
of sub-divisions of districts, and on 8electt*d officers subordinate to them. Ihe 
aid of the more intelligent European planters and landouners might jicrhaps 
be enlisted in the distribution of advances Officers should take money uith 
them on tour, make inquiries and distribute the money on the spot Where there 
was reason to believe that large sums could be distributed with advantage, and 
that the work would be too much for the officer in charge of the sub-division, 
special officers should be entrusted with the duty. Some use might perhaps be 
made of the officers of the Opium Department, who have considerable experience 
in the business of distributing advances and selecting proper recipients. 

i 

« I 

461. The bulk of advances for the wells and smaller works will be made to 
the smaller landowners and substantial occupancy tenants. In the case of the 
former the question of security offers no difficulty. The latter also are protected 
in perpetuity against enhancement of rent in respect of improvements executed 
by ftiem But as, in general, they do not enjoy the power of transferring 
their land without the consent of the landlord, it cannot as^a rule be taken as 
security for the advance. There will probably be the same reluctance in 
Bengal as we have found in the United Provinces, to making the tenant’s interest 



in his holding transferable for purpcees of recoyety of We know of no 

oircnmstances special to Bengal to render inapplicable to it the recommendation 
which wo have made on the subject (1, 181) — that the precedent set^iy the Central 
Provinces in this matter should be followed. 

462. Village tanka — Throughout Bengal and the eastern districts of the 
United Provinces, village tanks are formed not, as elsewhere in India, by dam- 
ming up valleys and holding up water, but by excavation out of the soil, the 
rain water from the neighbouring ground surface being turned into them These 
tanks are no doubt of groat value for watering cattle and other domestic purposes ; 
but they arc also used for irrigation, and in the climate of Bengal they may be 
counted on to fill two or three times in the year The area they command must 
be very limited, and in drought they are the first to fail Nevertheless tanks 
are popular In the course of years they get silted up, and, except to supply 
relief labour, it is far too costly an undertaking to clear them out But silt 
clearance of such tanks is excellent for purposes of organization in the employ- 
ment of relief labour 

463. Mr. Tytler' a encouragement of wella — Wo have received a very in- 
teresting note from Mr A. Tytler, C I.E , wlio for thirty years was in the 
Opium Department in North Biliar. He divides irrigation water into three 
classes according to its merit — 

lat — Jhil and tank water. 

2nd. — ^Well water 

Srd. — Canal water 

He places water first, on account of the decaying vegetation which it 
contains and which ionns a good manure. Tank water ho thinks good “ because 
it receives surface drainage” VV ell water ho thinks good “ because it contains 
in solution fertilizing sahne substances ” and also “ because it is, when used 
as is usual during the cold weather, warmer than the atmosphere ” 
Canal water is placed last because it contains no fertilizing properties, 
and is colder than the atmosphere ; also be'*auso the native cultivator obtains 
it without personal labour, and therefore pours it recklessly over his crops 
to their detriment Mr Tytler considers canal irrigation in Saran not only 
superfluous but harmful He thinks it is only want^ for rice*irrigation about 
once in five years, and he remarks “ if used for cereals it is apparently smted 
for the first year, though each succeeding year the crops become worse, the 
yield lighter, the soil deteriorating ” He ad^ tliat irrigation raised the naturally 
high spring level to near the surface of the ground, which brought on a most 
fatal fever which disappeared when the irrigation ceased. The mortality of the 
cattle also, he says, was excessive Mr. Tytler recommends, then, the multiplica- 
tion of tanks and wells, the latter in the higher lands at the rate of a good well 
for every 10 or 15 acres. His personal influence in North Bihar was very excep- 
tional, and he succeeded in persuading the cultivators to take advances collec- 
tively for masonry wells, that is, “ the number of men who would use the well or 
be benefited by it agreed to repay the loan proportionally according to the area 
of their poppy fields.” By proceeding in this way, in 25 years Mr. T>tler 
increased the number of masonry wells in his district by 3,705, besides repairing 
845 old wells The amount advanced was Rs. 1,86,695, and, ho writes, although 
“ this largo sum of money has been advanced to poor cultivators, in nearly every 
case so poor that no single man could aftord to singly take the money, but 
required to have numerous partners in the undertaking, yet them never has been 
a single rupee repaid in arrears, nor have I ever hjKl occasion to distrain security ” 
Mr. Tytler attributes this success simiily to getting the cultivators to act collec- 
tively ; and wo think the success worthy of record arid capable of imitation. • The 
sum advanced by him never exceeded Rs. 60 for a well, the cost of which was 
from Rs. 100 to Rs. 150, and the wells that were made proved of great benefit to 
the cultivators for the growth not of the poppy only, but also of other valuable 
crops. 

464. Famine relief worka. — The Bengal Government have favoured us with 
statistics concerning the thirty -seven districts or parts of districts which they 

2 * 2 
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consider liable to famine. They embrace an area of 83, i59 square miles with a 
population of 33,567,821> or about 400 per square mile In twenty-five of these 
districts the average rainfall of the year exceeds 50 inches, so that in these there 
is no very ui^ont nei'd for providing relief works. Provision has bean made, 
however, in each district for tho employment for three months of, on an average, 
9*3 per cent of the. population of tho area affected. The works on the 
prognimmo are — 

(«) Hallway embankments. 

(6) District and village roads 

(c) Tanks for irrigation and drinking purposes and irrigation channels. 

(d) Embankments against floods. 

Hallway embankments could only be helpful to tho people in tho immediate 
vi<?inity of any line proposed, and quite possibly there might be no distress just 
in that area Usually the preference is for roads over irrigation works, perhaps, 
as tho Commis'«ioncr of Patna remarked, because “ the Collector knows roads 
and not canals.” Wc think this prelorcnce often unfortunate, loading to making 
roads where they are not wanted, and where District funds cannot afford to 
maintain them. The tanks for irrigation and drmking purposes are merely 
village tanks, but some of them are of great size, and many were constructed in 
the famine of 1897. They are of use for watering cattle, and sometimes small 
plots of land are irrigated on their margins, but they cannot be regarded as 
irrigation works. Wc earnestly ro"*ommend then that, whore irrigation is 

E ractisod at all, the opportunity of a demand for famine labour should not be lost ; 

ut that pains, aharas, the embankment and terracing of fields, and every other 
sort of irrigation or drainage work, should be put thoroughly in repair Export 
knowdedge is haixlly required for tho silt clearance of a tank or an irrigation 
channel, or for tho building ot a village Bowd. New works of course require 
more technical knowledge ; but no form of famine labour is better, when expert 
supervision is possible, tlian tho excavation of a new canal like tho 'I'ribeni 
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(«).- Local conditions ; me and value of irrigation 

466. In considering the value of irrigation in the United Provinces it will 
be convenient to regard them as divided into four nearly parallel strips, as fol- 
lows : — 

(1) The 8uh" montane tract or zone ; a narrow strip, 80 to 60 miles in 

breadth, extending under tlie Himalayas, along the whole length 

of the Provinces 

(2) The central tract ; lying between the sub-montane tract and the 

Ganges. 

(3) The Oangra-Jnmna Doah ; extending from the foot of the Siwaliks 

to the Junction of t lie Ganges and Jumna rivers at Allahabad 
* (4) The southern tract , lying south of the Jumna river. 

Hach of these tracts has special characteristics, and requires separate considera- 
tion. 


460. The anh-mantane trauf. — All the districts in the immediate vicinity of 
the hills, from Dehra Hun on the west to Gorakhpur on the cast, lie wholly or 
partly witliin the sub-montaiic tract, but in most of them the conditions in their 
southern portions aiiproacli those ol the second tr.ict Piom its situation this 
zone has natuivally an abundant r.nafall, and its surface is intersected by innu- 
merable streams A grtiat part, of it is devoted to forests and grazing lands. 
'Iho population is in most places spai’so, and ngri culture is in a very backward 
condition, the progress of the ti act being much iinpodod by its malarial climate. 
The average annual rainfall varies Irom under 60 inches along the southern 
border, to upwards of 70 inches at the loot of the lulls The winter rainfall 
gradually decreased from 7 inches on the west to about 2 inches in the eastern 
districts. Kice and wheat arc the principal crops The formw is freely irrigated 
from stre.xms and canals, but the water being near tlio surface the moisture 
of the soil IS sulUcieiit for wheat and other rabi crops, except in the peculiar 
JBhabar tract in the Naini Tal district, whore, at the foot of the steeper slopes 
of the hills, there is a broad talus of boulders and gravel through wliich the 
subsoil water flows at a great depth 

467 The chief value of iiTigation in this sub-montane tract is the benefit 
which it affords to the rice croj) Without it the better qualities of rice cannot be 
grown ; and even the coarser kinds are improved by it in almost all years Serious 
deficiency of the rainfall is a rare occurrence, but the northern portions of 
Gorakhpur and Basti suffered severely from this cause in 1873 , and both those 
districts, with Bijnorand Bareilly, are said to have lost all their rice crops in the 
drought of 1877. The average area sown, in the districts lying wholly or partly 
within this tract, is about 10 million acres, of wliich rather less than one-fifth is 
irrigated in a dry year. One-half of the iriigated area is due to wells, the 
remaining half being divided fairly equally betw'een Government canals, tanks, 
and * other sources.’ 

468. The central tract. — The zone between the sub-montane tract and the 
river Ganges is the largest of the four tracts into which w e divide the Provin- 
ces, and it comprises more than a third of the total cropped area. It is composed 
of ^hilkhand, Oudh, and the Gorakhpur Division, excepting the relatively small 
portions of their areas which lie in the sub- montane tract, and of the Benares 
Division, except the portion south of the Ganges. Within this tract the average 
annual rainfall varies from about 36 inches along the course of the Ganges river, 
to nearly 60 inches along the southern border ol the sub-moutanc tract. The 
average winter rainfall (December to April) is approximamly 2 inches over the 
whole tract, varying from 2^ inches m the western to If inches in the southern 
and eastern districts Like tibe sub-montane tract this large area is liable to suffer 
only occasionally from deficiency of the monsoon rainfall, but the scanty winter 
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rainfall is generally insufficient to ensure a full outturn of the rabi crop without 
aid from irrigation. Since the end of the eighteenth century there has been no 
widespread f{^ine aSectmg severely the whole tract, but the western districts of 
Hardoi, Moradabad, and Budaun, with the southern portions of the adjoining 
sub-montane districts, suffered severely in 1837, 1860, 1869, and (excepting 
Moradabad) again in 1^77, wlienliuoknow, Bae Bareli, Bara Banki, and Azam- 
garb also suffered sei erely. In 1896-97 there was famine in Hardoi, severe 
distress in Sitapur, Lucknow, Bara Banki, Unao, Bae Bareli, Jaunpur, and 
Azamgarh, with slight distress in every other district except Ghazipur and Ballia. 

469. Irrigation is extensively practised from wells, and jhila, or natural 
depressions, which occupy considerable areas in almost every district ; rice, wheat 
and barley, sugar-cane, poppy and indigo, all of which are more or less dependent 
uiKin irrigation, occupy about 54 per cent of the total cropped area ; and of an 
average area of 14 million acres annually under croji in a year favourable for 
irrigation, 3 million are irrigated from wells, million from tanks or natural 
depressions, and over J million from other sources , making a total irrigated area 
of over 4^ milhon acres, or more tlian one-third of the sown area. The area 
irrigated from lanivs falls to about half a million acres in a year of severe 
drought, and of that area a large proportion is insufficiently watered 'J'here are 
no Government works within this tract, with the conditions of a largo portion of 
which wo shall have to deal more in detail, when considering the question of 
Introducing canal irrigation from the Sardah river. 

470. The Gcmges-Jmnna Doah —This tract Comprises 13 districts, few of 
which are not now fully protected against famine by means of irrigation works. 
As will be evident from a glance at the map of the canal systems of the United 
Provinces which accompanies this report, almost the whole Boab is intersected 
by the numerous distributary ohannek of the Upper and Lower Ganges, and 
Eastern Jumna Canals , and in addition theie arc in most districts good facilities 
for well irrigation, more especially for kachoha or temporary wells, for the con- 
struction of which the subsoil is, in many parts of the Doab, pecuharly favour- 
able. The average annual rainfall is about 30 inches, and the average winter 
rainfall about 4^ niches in the north-west at Saharanpur, decreasing to 2 inches 
at Aligarh, and to i| inches east of that station. Out of an average area of about 
11 J million acres' which are annually sown, over 5 million acres, or nearly 46 per 
cent., are irrigated in a dry year ; and of this i-oughly one-half is from Govern- 
ment canals, nearly one-half from wells, and a small balance from tanks and other 
sources. Before the introduction of canal irrigation, the districts composing this 
tract were among the most insecure in Northern India , and the construction of 
the Ganges Canal was largely due to the impressions produced by the sufferings 
of the famine of 1837, one of the most teiTible in Indian history Again in 
1860-61 famme was severely felt m the upper portion of the Doab. Since then 
the country has been protected by irrigation, and although the droughts of 1868 
and 1877 were severely felt, there has been no actual famme. 

471. The southern tract. — The fourth, or southern tract differs entirely, in 
its geological formation and agricultural conditions, from the three tracts which 
lie on the northern slope of the Gangetic valley. Those tracts are alluvial for- 
mations consisting of layers of loam and sand of varying thicknesses, extending to 
an unknown depth. This lies for the most part on the rock formations of Cen- 
tral India, and even where its soils are alluvial they are generally of a different 
character from those on the north of the Jumna. It is naturally divided into 
two sections, the western section Comprising the Bundelkhand districts of Jhansi, 
Hanmpur, Banda, and Jalairn , and the eastern section, those portions of Mirza- 
pur, Benares, and Ghazipur, which lie south of the Ganges river. 

4*72. Of all portions of the Provinces, Bundelkhand is most affected by the 
vicissitudes of the rainfall. The annual average is from 30 to 40 inches, but it 
ranges between the extremes of one-third and twice the normal, and, owing 
oliiefly to the prevalence of black cotton soils, either excess or defimency may 
lead to scarcity or famine. The districts of Bundelkhand suffered severelv in 
the famines of 1837, 1869, and 1896-97, and, though with less severity, in 1873 
and 1877.' Their present condition is thus described by the Hon*ble Mr. Hooper 
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in his speech at a meeting of the Legislative Council of the ITnited Provinces 
(IPth January 1903) : — 

The crops euffer in yeai s of heavy or unseasonable rainfall as well as ^n droughty and 
agiiouUnre is liable to a special form of injury in the spread of kan», a grass that periodically 
overruns the richest boiIh and lendcis them for the time uncultivable Ihc effects of great cala- 
mities, such as lamine, are far more icnous and lasting than m moie stable tracts, and recovery 
is more slow. Bundelkhand is now beginning to recover irom one of these disasters, the famine 
of mi^6-97. In that year the cultivated aieas wore nearly a million acies below the maxi- 
mum reached in 1 882-83, which is a variation of nearly one-thud (1882-88, 3,327,842 acres; 
1896-97, 2,269,444 acres) ; and this is an example, though perhaps an extieme example, of the 
great fluctuations to which the cultivation is subiect In •-ome of the j ears that followed, the 
seasons were not propitious and it is only leccn^ly that improvement has begun. The agiicnl- 
tmal loss dm mg a senes of bad years has been enoimons, and it fell upon <1 people already deeply 
mvolved 

473. The expenditure incurred by Government, including remissions of land 
revenue and of advances, during the famine of 1890-97 in the four districts of 
Bundelkhand amounted to over a orore of rupees. One-half of this sum was spent 
in the single district of Banda, of which at tuic time over 42 per cent, of the 
people were receiving relief 

474. The most productive soil m llundelkhand is the variety of black cotton 
soil, which IS locally known as mar In this, junr and wheat are extensively 
grown, hut the soil is so retentive of moisture, and the crops grown on it are so 
liable to be injured by any excess of moisture, that aviiiicial watering is applied 
to it only when the rains fail, or as a preliminary to rabi sou mgs when the rain- 
fall is seriously deficient in the later months of the monsoon. -Another black 
soil, known as kahar, closely resembles mar, but it is of a stiff er consistency and 
in the rah^ it is utiliztsd more for the growth of gram and mixed crops than for 
wheat alone. Water is applied to it somewhat more freely than to mar, but in 
all ordinary years the rainfall of the monsoon provides it with sufficient moisture 
even for the i aht ei ops A yellowish i ed loam called parwa, winch is fomid 
extensively in many parts, is less suited than the black soil to dry crop culti- 
vation, hut with the aid of irrigation it jiroduccs exccllont crops of wheat and 
barley There is no question as to the benefits of irrigation in this and similar 
soils The crops gi’own in fhem benefit by irrigation even in ordinary jears, and 
W'lthout it they fail in years of scanty i-ainfall. The Bundela cultivator has the 
reputation of being apathetic and wanting m enterprise. He does not take 
readily to irrigation from wells, or even to the labour involved m lifting canal 
water a few feet on to his fields , hut, where canal water can bo flushed on to 
the yellow or red soils, he is re.ady to use it, and to pay for it , and even in 
black soil tracts, where the natural apathy of the cultivator is mtensified by the 
ease with which a crop can be raised in a di-y year, he is slowly learning to make 
the best use of the water which the Betwa Canal has placed at bis disposal. 

475 The second, or e^istcrn, section of this southern tract docs not appear to 
have been visited by actual famine until 1896, and then it sufiered with 
much less seventy fhan the least affected of the Ruudclkhaiid districts. 
It is however said to suffer from scarcity or distress about once in 20 years 
Black soils prevad in the southern iiortion of the alluvial plain which extends 
from the foot of the hills to the Ganges river North of this portion there is a 
stretch of soil eminently suitable for irrigation and nee cultivation j and north 
of this again, is a stiip of good alluvial soil which is flooded yearly by the 
Granges, and grows excellent crops without irrigation. 

476. UHUty qf irrigation . — With regard to the value of irrigation in 
increasing the produce of land in the TTiiited Prdvincos, it may be said that the 
millets and pulses, which form the staple (/“.crops of the western districts 
and which are largely grown in almost all parts of the province, would 
derive no benefit from imgation except in an unusually dry year ; rice, the 
principal crop of the sub-montane and central tracts, i iclds under irrigation an 
increased outturn of about 20 per cent, in the former, and 40 per cent, m the 
latter tract ; the valuable sig^ar-cane and poppy .crops are, in all years, dependent 
upon iirigation, as is indigo, Ihc growth of which loads to an increased outturn of 
the subsequent rabi crop Under irrigation, also, cotton can be grown to a suffi- 
cient height to enable it to escape injury from the first heavy burst of the 
monsoon Of the staple rabi crops, gram does not require any artificial water- 
ing in ordinary yeare ; but in tbo case of wheat and barley irrigation increases the 
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outturn by 60 to 100 per cent. As to the protective value of irrigation, it may 
safely be said that, excepting the hill districts and a portion of the sub>montane 
tract, there i^ no part of the United Provinces urhich can be considered even 
fairly secure, unless at least one-third of its cultivated area is protected by 
irrigation from a source which will not fail in a year of drought. 


(«i). — Existing State irrigation works. 

477. Number and classification of State irrigation works. — In the United 
Provinces the State irrigation works under the control of the Irrigation Department 
comprise five large and eleven smaller canals, and twelve small storage works. 
The canals are all of the perennial as opposed to the inundation type ; that is, their 
supplies are taken in by means of permanent, or in some cases temporary, dams 
constructed across the rivers fiom which they are drawn. Of the five large 
canals, four, the Upper and Lower Ganges, Agra, and Eastern .Tumna, are 
classed as productive ; and one, the Petwa Canal, as i)rotective. The remain- 
ing works are all classed as minor works, and for convenience of administration 
and accounts they are grouped into separate systems known respectively as the 
Dun, Bijnor, and Kohilkliaud Canals, and the Jhaiisi and Hamirpur Lakes ; the 
names of the latter indicating the districts in which the storage works are situated. 
To this list of Government works should also be added the numerous small canals 
which have been constructed in the Government estates of the K’aini Tal dis- 
trict, and which are know n collectively as the Tarai and Bhabar Canals. These 
woiks are managed by an Engineer of the Irrigation Depaitment whose services 
liave been lent to the Estates, but the expendituio on them is not shown in the 
departmental accounts. 

478 Total cost of the works ami general financial results — Up to the 31st 
March 1001 the capital expenditure which liml been incurred on all works under 
the charge of the I’ublic Works Department amounted to 907 lakhs. Taking the 
moan of the results for the preceding six years, so as to include both wet, dry^ and 
normal ye.irs, the annual revenue derived from the works which wore in opera- 
tion at the commencement of the period amounts on an average to 88-^ lakhs, 
the w orking ^5X ponses to 29 t lakhs, and the not revenue to 59 lakhs, representing a 
return of C*9 per cqnt. on the capital cost ol the works, which may be put at 863 
lakhs. Taken as a whole, therefore, the works yield <i substantial profit to 
the State 

479. General protective results. — In a year of average rainfall the works 
irrigate about 2^ million acres, but the area vanes greatly from year to year 
according to the nature of the seasons. In 1894-96 with a good monsoon 
followed by good winter rains, the total area barely exceeded a million acres. 
On the other hand, in 1896-97, when over the whole canal tract there was 
practically no rain after the end of August, the area rose to well over 3 million 
acres. In that year the real protective value of the works was fully demon- 
strated. Under conditions very similar to those which led to such widespread 
famine or distress throughout the greater part of the Provinces, the cultivators 
m the canal-irrigated tracts not only secured their erojis, but, owing to the high 
prices jirevailmg, they were exceptionally jirosperous As soon as their spring 
crop was assured, they were able to exiiort giain, and thus out of their plenty to 
contribute to the wants of leas fortunate tracts. The value of the crops raised by 
the works in that year was estimated at 13 crores of rupees, a sum wMoh 
exceeded by 60 per cent, their total capital cost, while one and a half million 
tons of edible produce were rendered available as food for the people. But 
perhaps the best testimony to the protective value of the canals is afi'orded by 
the following extract from. Sir Antony MacDonncll’s review of the Chief 
Engineer’s report for the year. Beferring to the financial results of the year’s 
operations the Lieutenant-Governor wrote • — 

ThpFO very satisfactory figaies show the resnlts of the year’s ojierations as ganged by the 
diqjartmental system of accounts , hut, taken alone, they fail to reprc'-ent the true value of the 
canals during a year of drought Tn a year such as that through which we have just passed it 
IS in the effcitiM* protection against faihiiio and scarcity afforded to almost the whole of the 
canal imgated tract, m the suitable employment provided for lome millions of the people, in the 
exceptional prosperity of large numbers of the cultivating classes, and in the land revenue secured 
to Government, that the most important and most beneficial results of the canals are to he 
found. In these respects the benefits desnved from the canal w orks dnrmg the past year of 
drought can hardly be exaggerated. 
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480. In^urioM effect of canal irrigation^ and its remedy. — It cannot how- 
ever be said that the canals in the United Provinces have always conferred 
unmixed benefit upon every tract which they command. In mai^ places their 
introduction led to a gradual but steady rise in the level of the subsoil water, 
and resulted eventually in water-logging of the soil, the increase of mala Tia, and 
the further deterioration of near or reh covered tracts. 'To remedy these evils 
and to prevent further injury, it was found necessary to incur a considerable out- 
lay on the re-alignment of some of the older channels, and on the construction of 
a large system of drainage channels, the aggregate length of which now amounts 
to 3,327 miles, or to more than one-third of the total length of the canals and their 
distributary channels On the construction of the drains an expenditure of 
about 43 lakhs has been incurred. These measures have gone far to remedy, 
if they have not entirely removed, the evils of which there were such serious 
complaints in past years. 

481. Dependence placed upon the winter ra*i|/aW.— -The canals have all been 
designed wiih carrying capacities largely in excess of the supplies in the river 
during the later months of the cold weather. Thus, if the later monsoon rains fail, 
the large supplies carried by the canals irrigate an area in excess of that to which 
the full number of waterings can bo given if the winter rains also fail. We have 
had objections raised to this system, but there can be no question that it ensures 
protection to the widest possible area. It enables a larger area to be sown with 
rahv crops than would bo possible without aid from canals, and if the usual winter 
rains fall the whole area is matured. If they fail, a full crop cannot be ensured over 
the whole area ; but a much larger area will yield a full or substantial crop than 
would be the case if the supply were limited in the first instance to the area to 
which water could be guaranteed towards the end of the season ; and with the 
high prices of produce which usually prevail when there is a failure of the winter 
rains, the cultivators can have no cause for complaint, provided that remissions 
of watcr-rato are given as liberally as the rules provide, on the small number of 
fields which fail to yield a fair crop. 

482. Increase in the protection afforded by S tate works. — ^The area irrigated 
fluctuates with the rainfall to such an extent that figures based upon averages 
do not afford a good indication of the gradual growth of the protection afforded 
by means of Government works. Of dry years even, no two .years are alike, 
and a year m which there is a steady and continuous demand, taxmg the canals 
to then* utmost throughout the whole of both irrigating seasons, is unknown in 
these provinces. In 1877 a good fall of rain in December put a stop to ail 
demand for water, and in 1896 the rainfall up to the end of August was normal 
or in excess of the normal. But taking the areas irrigated during those two 
famine years as a measure of the then irrigatmg and protective capacities of 
the works, we find that during the past twenty-favo years the area has been 
more than doubled, having risen from under 1-^ million to over 3 million acres. 

Laugb CANAii Systems. 

483. The four productive works. — ^The following tabular statement shows 
the financial results of the four large canals of the productive olas^ based on 
an average of the six years ending 1900-01. The figures given for the Lower 
Ganges Canal do not include those for the recently opened Fatehpur Branch. 
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l^e^e fesnlts may be Te^arded as fairly non&%l for all and each of the 
works. The canals irrieate on an average about 2^ million acres, or 221- per 
cent, of the gross airea of 10 millicm acres which they oommand. They yield an 
annual net revenue of about 68 lakhs, equivalent to a return of 7*3? per cent, 
on their capital cost ; and after meeting interest charges which amount to 
Rs. 29,32,875 there is left a clear profit to the State of Rs. 28,59,015 per annum. 
The extraordinarily high percentage earned by the Eastern Jumna, as compared 
with the three other canals, is due partly to the inexpensive nature of the works, 
more especially of the head-works, and partly to, the fMt that sugar-cane and rice, 
which pay the maximum water*rate, fc»rm 38 per cent, of the total area of crops 
irrigated oy the canal. On the Lower Ganges Canal, on the other hand, the 
capital cost has been swollen by heavy expenditure incurred on the construotion 
of the head-works and of a large aqu^uot on the Kali Nadi, while less than 9 
per cent, of the croxis consists of sugar-cane and rice. The net revenues earned by 
all four canals, from the dates of their opening up to the Slst March 1901, are 
308 lakhs in excess of the interest charges to the same date. On the Eastern 
.Tumna Canal the doScit was not cleared off until 33 years, and on the Tipper 
Ganges Canal until 88 years from the date of opening. There are still balances 
of 26 lakhs against the Lower Ganges Canal, and 14 lakhs against the Agra 
Canal, but those are now annually diminishing. 

484. Capital coat per acre. — Calculating on the average area irrigated, 
the capital cost of the four productive works amounts to Rs. 36 per acre. 
This is much higher than the corresponding figure for the Punjab, where, as 
wo have shown, it amounts to cmly Rs 21*1 per acre. The high rate in the 
United Provinces, compared with the Punjab, is due chiefly to the greater 
average rainfall, to tho consequent less steady demand for canal water, and to 
tho fact that in the United Provinces, where canal water is in general required 
merely to supplement the rainfall, the supply of water is distributed, and the 
protection which it affords extended, over relatively a much wider area than 
m the Punjab. In the latter province not only is the supply available for tho 
canals larger in proportion to the area oommandeid, but there arc also large tracts 
in which,, owing to tho scanty rainfall, cultivation without irrigation is impos- 
sible. Thus, with less contraction of the irrigated area in years of good 
rainfall, there h&s not been the same necessity for, or incentive to, a very 
wide distributton of the supply. The difference is also in part accounted 
for by the relatively larger expenditure incurred in the United Provinces on 
works connected with navigation, on escape channels rendered necessary by the 
more fitful nature of the demand, and on drainage works required to carry off the 
more abundant rainfall. 

486. Mevenue, maintenance chtxrges, and value' qf crops irrigated. — The gross 
revenue annually earned by the four canals, includii^ the share of the land 
revenue which is credited to them, amounts to over 84f lakhs, or to Rs. 8*80 per 
acre. The working expenses average Re. 1*20 per acre, or, with interest added, 
Rs. 2 69 per acre, leaving Re. 1*21 per acre as clear profit to Government. The 
value of tho crops irrigated in an average year is estimated at 800 lakhs, or 
rather more than the total cost of the canals. 

486. Meaulte qf expenditure on improvements. — In discussing the growth 
of irrigation on the perennial canals of the Punjab, we have called attention to 
the remarkable expansion of irrigation which has taken place during the past ten 
yeara, owing mainly to the adoption of measures for exteeding irrigation up to the 
extreme limits imposed by the supply of water available, or by the physical 
features of the country, and for ensuring a more economical use of the water. 
The policy of extending irrigation up to tho farthest limits of the Doab was 
carried into practical effect in the United Provinces many years ago, and, with 
one important exception at the tail of the Ganges-Jumna Doab, all the large 
bralich canals required to carry water along the watersheds of the main drainage 
lines, were completed before 1880. There were no doubt large tracts within 
oommand of the canals to wbidi water had not been taken ; but, with the one 
exception which we have noted and to i^ich we shall again refer, these were all 
areas from which canal water had been purposely excluded owing to the unsuit- 
ability of the soil, or to the existing facilities for irrigation from wells and other 
sources. There has been, therefore, of recent y^irs practically no scope for the 
expansion of irrigation, except by extending and improving the systepi^ ofsp^^ 
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distributary channels, and by economizing water so as to ensure its distribution 
over the widest possible area The measures, with this end in view, which have 
been introduced independently on the of the Umted Provinces, are very 

similar to those adopted in the Punjab (paragraph 16) ; but, in addition, the bed 
slopes of many of the dist^utary channels have been reduced with the object of 
causing a deposit of fine silt on the bed and side slopes, and of thus reducing loss 
by percolation. As in the Punjab, these measures have bben greatly facihtated 
by the rules introduced in 1890, which rendered it more easy to obtain funds for 
vorks of extension and improvement than it had been before the construction 
estimates of the works were closed, and also by the liberal grants for minor im- 
provements which have been chaiged against the revenue account of the canal. 
In the case of the four canals which we are now considering the estimates were 
closed on the 31st Mardi 1891. Taking, as we did in the case of the Punjab 
canals, the aggregate of the ma,ximmn areas irrigated before 1894-95, as represent- 
ing the irrigating capacity of the works when the estimates were closed, and the 
aggregate of the subsequent maximum areas as their present capacity, we find 
that there has been an increase of 744,613 acres. 'Since 1891 an expenditure of 
67f lakhs has been incurred against capital, and of 21 lakhs against revenue 
for works of oxtou«>ioD and improvement, making a total of 78^ lakhs, or an 
average of Bs. 11 per acre of extension, most of which is due to this expenditure. 
This result agrees very closely with the corresponding rate for the Punjab, and 
affords further evidence of the profits to be derived from a liberal expenditure 
of funds in developing irrigation on works which have been nominally completed. 

487. The Fatehpur Branch Extension . — For the area at the extremity of 
the Doab, referred to in the preceding paragraph as being still outside the canal 
iirigated tract, it was for some years doubted if a sutllcient sujiply of water 
would be available. I'he early results of the measures for economizing water 
which were adopted extensively after 1891, showed, however, that there need be no 
serious apprehension on this point ; and, wdtha view to extending canal irrigation 
into this tract, the construction of the Fatehpur Branch of the Lower Ganges 
Canal Avas commenced in 1895. The works have now been practically com- 
pleted at an outlay of 34 lakhs. The branch was opened for irrigation in 1898, 
and in 1901-02 it irrigated 34,451 acres. When irrigation is fully developed it 
is expected to irrigate annually 120,000 acres, or about one-Mth of the cultiv- 
able area commanded. 

• 

488 Other extensiom . — There arc only two other works of indmdual impor- 
tance remaining to complete the main distributing systems of the Ganges 
Canals. These are the extensions, which are now in hand, of the existing Mat 
Branch aud Kalda distributary, to irrigate 83,000 acres in the northern part 
of Muttra and in the Aligarh district, at an estimated cost of 11 lakhs. On 
the Agra Canal tho Nandgaon distributery is being extended to irrigate 46,000 
acres in the northern half of the Muttra district at a cost of 2^ lakhs. 

489. The Bettea Cawai.— This is the only work in the United Provinces of 
the * protective’ class. It was constructed at a cost of 42 lakhs for the protec- 
tion of the Jalaun district. It also irrigates small tracts in the Jhansi and Hamir- 
pur districts, aud in a few Native States, but the total area irrigated m these tracts 
does not ordinarily exceed a thousand acres. The canal receives its supply 
from tho Betwa river which rises in Bhopal, on the northern slopes of the Yin- 
dhyan range. The river is dammed up by a masonry weir, about a mile in 
Ici^h from end to end, and with its crest level 50 feet above the lowest point 
in the river-bed. The area drained by the river above the dam is so large (10,000 
square miles), and the rajnfall in the upper reaches of the catchment so assured, 
that during the monsoon months there is always an ample supply. The fiood 
discharge may rise to about f million cuseos ; but on the cessation of the mohsoon 
the volume rapidly falls, and in a dry year, before the end of December, it 
dwindles to a few cusecs. The dam, on the crest of which iron shuUers 6 
feet high have recently been erected, forms a reservoir 16 miles long with an 
average width of about ^ mile. It stores 2,750 million cubic feet of water Anth 
which the canal’s supply is supplemented when the dischai^o in tho river falls 
Pa&t 11. . - B a 
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bclow^ requirements. Dhe narrow width of the channel above the dami and the 
high velocity of the floods, prevent any perceptible deposit of silt in the reservoir. 
The canal was designed to take in 1,000, but is capable of carrying 1,200 
cusecs. It wl» estimated to irrigate 120,000 acres in a year of full demand for 
water, and to yield an average return of 1*69 per cent, on the capital cost. 

r 

490. A mean of the financial results for the six years ending with 1900>01 
may be taken as fairly typical of the average returns now derived from the canal. 
It shows that the average gross annual revenue of Bs. 85,000 falls short of 
the maintenance charges by Bs. 17,000; including interest charge there is an 
annual loss from the canal of Bs. 1,81,000. Expressed in acreage rates, the work- 
ing expenses and interest charges amounted to Bs. 5*68 per acre irrigated, and 
the gros^ revenue to Bs. 1*81, leaving a net annual loss of Bs. 3*87 on a capital 
expenditure of Bs. 93 per acre. Calculated on the area proteoted against 
drought in the famine year of 1896-97, the capital expenditure is Bs. 50, and the 
not annual loss Bs. 3 per acre. 

491. The canal was opened in 1685, and in the fourth year from its opening 
the irrigated area rose to over 32,000 acres. That area was seldom, and only by 
a small amount, exceeded until the famine year of 1896*97, when 87,306 acres 
were recorded. In years of ordinary rainfall the irrigated area still falls short of 
4!),000 acres. The work, it will be seen, has not fulfilled, either in its financial 
or protective effects, the expectations that were formed when the estimates were 
framed ; but, though the protection afforded to the Jalaun district during the 
famine was incomplete, the canal led to sufficient reduction of distress, and of 
expenditure on relief, to justify its construction. In the words of Sir Antony 
MacDonnell, it was the s^vahon of the Jalaun district 

492. Difference in the results in the two branches of the Detwa Canal,*— Vi 
is instructive to notice that the financial results shown in paragraph 490 
are the mean of those obtained by two separate branches — one, the Kathaund 
Branch, runmng through a country in which partoa or yeUow soil predominates ; 
and the other, the Hamirpur Branch, commandmg a tract consisting almost 
entirely of black cotton soil. Taking the average results of the past five years, 
during which the conditions have been on the whole more than ordinarily favour- 
able to the irrigation of black cotton soil, wo find that the Kathaund Branch has 
irngated annually 33,000 acres, returning a gross revenue of Bs. 2 per acre ; while 
the Hamirpur, which is the larger of the two, has irrigated on the average 
only 16,600 acres, returning a gross revenue of Bs. 1*6 per acre. The net annual 
loss to the State, assuming the cax)ital cost and working expenses to be divided 
equally between the two branches, comes to Bs. 6-^ per acre for the Hamirpur, 
against Bs. 2 per acre for the Kathaund Branch. The former figure affords a 
good indication of the probable cost of providing irrigation, by a canal like the 
Betwa, in the purely black cotton soil tracts of the United Provinces, where rioe 
and perennial crops are not grown, or are grown only on an insignificant area. 

Minob Wobks. 

493. Small Canals , — The three systems of minor canals all irrigate in the 
Sub-montane tract, and are fed by streams which rise in or near the lowest 
ranges of the Himalayas Two of them, the Bun and Bijnor Gaimls, are highly 
remunerative works, returning 7f and 12f per cent, respectively on their 
capital cost. The Bohilkhand X3anals, which command a country generally less 
fertile and requiring less aftificial irrigation, return about 4 per cent, now 
that, the water-rates have lately been increased. Collectively the small canals 
yield a net revenue of over 1^ lakhs, or 6^ per cent, on a capital outlay of 27 
lakhs. On an average they irrigate 140,000 acres annually. In the famine of 
1896^97 by their aid the crops on 163,000 acres were brought to maturity, 
against 64,000 acres in the famine of 1877-78. This large increase is to 
be attributed chiofiy to liberal expendituro on improvements during the past 
16 years* 
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4d4i. Siorag^ UDOTks»^^\i.Q twelve tanks in the Jhansi and Hamirpur dis* 
tricts are the only works in the Provinces under the charge of the Public Works 
Department which are entirely dependent upon storage. They are all old works 
which were in existence before the district came under British Government, «.Tid 
appear to have been made more for ornament than for use. About Bs. 80,000 
have been spent on improvements which have about doubled the irrigated 
area^ but even now they only irrigate &om three to five thousand acres annually. 
The revenue, in the shape of water rate and enhanced land revenue, barely suffices 
to cover the annual working expenses. 

495. The Tarai and JBhabdtr Canals. — In this system are comprised about 
20 small canals which have been constructed in the Government estates in the 
Naini Tal district, chiefiy with the object of opening out jungle tracts to cultiva- 
tion. They irrigate annually 125,000 acres consisting mainly of rice. There 
are no separate accounts showing the cost of the works and the revenue derived 
from them. 

{Hi).— Scope for further extensions of State irrigation works. 

496. The svib-niontane tract — No proposals have been laid before us for the 
constiniction of new works in the sub-montane tract. In the western districts 
of Debra Dun, Bijnor, and Bareilly, all the available water»suppliesof any conse- 
quence are said to be already fully utilized. East of the Naim Tal Tarai there 
are no Government irrigation works, and tbero is said to be but little scope for 
their construction ; but the question of utilizing hill streams for the protection of 
the rice areas, and for the general extension of irrigation m these more eastern 
districts should, we consider, bo investigated as soon as the services of a qualified 
officer can be spared for the pui'pose. 

497. The central tract — Three works have been proposed for the irrigation 
of this tiact : the Eastern Ganges, the Bamganga Gan^, and the Sardah Canal. 

498. The Eastern Ganges and Ramganga Canals. — Projects for both of these 
works were prepared more than thirty years ago for the irrigation of the tract 
lying between the Ganges and Bamganga rivers, in tlic districts' of Bijnor, 
Moradabad, and Budaon. The high level of the subsoil water in the tract to be 
irrigated, the contention that water would be but seldom required for the rabi 
and stiU more seldom for the kharif crops, tlie consequent improbability of 
securing any adequate return on the required expenditure, and the facility with 
which temporary wells can be constructed, led to the abandonment of both 
schemes. Moreover the Bamganga, though it carries an enormous volume when 
the river is in fiood, runs practically dry soon after the rainy season ; and, with 
the existing canals on the right bank utilizing all the available cold weather 
supply of the Ganges, there is at present no suiqilus available for the supply of a 
can^ taking off from the left or eastern bank of that nvor. It may be quite im- 
possible to procure a jicronnial supply for the irrigation of this tract, and even if 
a supply could be procured, one or other of the obstacles owing to which the pre- 
vious projects wore condemned, may prove insuperable ; but we do not tmnk 
that the possibihty of affordii^ future protection to the tract by means of canal 
irrigation should bo finally abandoned on the basis of information collected over 
thirty years ago. In spite of the high spring level in certain parts, and of the 
facilities for constructing temporaiy wells, there can bo no question as to the 
insufficiency of the protection afforded by the existing means of irrigation. 
Distress from the failure of the rainfall appears to be as frequent in Boliilkhand 
as in any part of the Provinces. It is no doubt as a rule less intense, but in the 
district of Budaon the rainfall has boon seriously* deficient in no less than ten 
years out of the fifty- two for which records are a'vai-lablc, and at least three of 
those years were years of famine, and two of more or less severe distress. In 
Monu^bad only 19*17 per cent , and in Budaon only 24*4 per cent, of the nor- 
mal cropped area is at present protected by irrigation. 

499. We recommend, therefore, that the question of introducing canal irri- 
gation into these districts should again bo examined and considered on the more 
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detailed information that can aoW he collected with Regard to the requirements 
and conditions of eyery village in the tract. It seems most unlikely that a canal 
from the Kamganga would afford a sufficient supply for the rahi season, 
it would probably be too costly to construct. But it may be possible to provide 
a fair amount of protection at a reasonable cost by means of a kharifov inun* 
dation canal taking off from the loft bank of the Ganges above or near the 
head-works of the Gi^es Canal. Such a canal would at least afford a supply 
for a considerable area of rice and other kharif crops, and for the sowing of the 
rabi crop should the later rains fail. Eventually, when every possible means 
have been adopted for economizing water on the Ganges and Eastern Jumna 
Canal, or if any of the Sardah water can be carried into the Ganges — a proposal 
to which we shall presently refer — it may be found possible to divert some of the 
cold weather supply of the Jumna river for the irrigation of rabi and perennial 
crops in parts ot these distnets where the spring level is not prohibitively high. 

600.^ TIte Sardah Ganal . — There is probably no scheme for the introduction 
of canal irrigation into any part of India which has formed the subject of so much 
discussion as that for a canal from the Sardah river for the irrigation of Oudh. 
Nor has any more difficult problem been laid before us during the course of 
our inquines tlian that of deciding whether the numerous objections wliich have 
been raised against the scheme arc sufficient to prevent the utilization, in the 
Gangob-Gogra Boab, of tbe enormous volume ot water which now runs to waste 
in the Sardah nvor. 

501. The first project for a canal from the Sardah was prepared by Captain 
Eorbes, B.E., in 1870, and provided for the irrigation of 2,380,000 acres in the 
country lying between the Gogra and Gai^s nvers, at an estimated cost of over 6 
crorcs of rupees, inclusive of outlay on navigation works. It was however foreseen 
that water might not be required for the whole tract, and in 1871 Captain Forbes 
prepared a revised scheme restricting irrigation to the north-west ot a line pass- 
ing through Lucknow and Fyzabad. Th^ modified project was estimated to 
irrigate 000,000 acres, and to cost 3 crores. It was however held in abeyance for 
some years ^ owing to the opposition of the principal landowners. In the Keport 
of the Famine Commission of 1878 the scheme was referred to as one which 
“ ought not.to bo any longer rejected unless grave and substantial objections 
to it can be establi^ed.” 

502. In the following year, 1879, Major Forbes drew up yet another modified 
scheme for irrigating the districts of Kheri, Sitapur, Hardoi, Lucknow, Bara- 
bauki, and Fyzabad, with possible extensions to Azamgarh and Jaunpur. The 
opinions recorded by the District Officers upon this scheme were generally un- 
favourable to the construction of the canal ; and Sir George Couper, who was then 
and had been for many years Chief Commissioner of Oudh, stated his unwillingness 
to proceed with the elaboration of the scheme until driven to do so by the neces- 
sity of putting it in hand as a famine rehef work. He assigned as his reasons 
the degree of protection already afforded by existing means of irrigation ; the 
possibility of their further development ; and the injurious effect of the canals 
in the Ganges- Jumna Doab on the health of the people. In the following year, 
after a deficient kharif harvest, Colonel Brownlow, Chief Engineer for irrigation, 
having regard to the low supply in the wells and to the emptiness of the jhUs 
and tanks in Oudh, recommended the completion of the surveys and the prepara- 
tion of a project for a canal to command the Gogra-Gumti Doab. Sir George 
Couper accepted the recommendation with evident reluctance, in view of the 
necessity of providing relief labour in the event of a failure of the winter rains. 
Thu project which was subsequently prepared by Captain Clibborn and Mr. 
(now Sir William) Garstin provided for the irrigation of 720,090 acres, or about 
one-fourth of the unirrigated qnd cultivable area of the Gogra-Gumti Doab. The 
canaL was designed to carry 3,800 cusecs, and was estimated to yield a 
return of 6^ per cent, on a capital outlay of about 3^ ^ crores. This project 
seems to have been held in abeyance maiffiy from financial considerations, the 
Local Govurnmont being unwilling to guarantee interest on the expenditure, 
though evidently desirous of seeing the canal constructed for the protection of 
the country. 
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608. The mattelr is again referred to in the followins? terms in the Resolu*- 
tion of the Local Government on the administration of famine relief in 
1896-9'7 

In October last the failure of the crops threatened to be greater in Oudh than elsewhere, 
and the question of undertaking the Sardah Canal as a relief work came again under discussion. 
The magnitude of the work, howe\er, was so great, while the mjury'to the country, if a mistake 
Were made, would be so far-reaching, that the Lieutenant-Governor decided not to enter on this 
great undertaking as a famine relief work without careful preliminary inquiry. But in view 
of the possibility that the famine might continue for longer than a year, Sir Antony MacDonnell 
considered it desirable to come to some decision on the question whether a canal could be ad- 
vantageously made or not Accordingly Mr King, Superintending Engineer, was deputed to 
inquire into the merits of the project, and he spent four months of the cold weather in doing 
so. Mr. King^s report has not yet been finally considered , but it may here be said that, in his 
opinion, Sitapur, Hardoi, Lucknow, and Barabanki are the only districts of Oudh into winch 
canal irrigation could be profitably mtrodueod The facts to be deduced from Mr. King's repoit 
are, on the one hand, that the water-supply from the proposed canal would be for these loui 
distiicts practically unlimited, that a canal could be made for about 4^ <*iores, which would 

♦The question of return IS TerynnocrUin. return 5 per cent on the outlay* and 

that these districts \ioald be piotected from the 
effects of drought, their wealth greatly increased, and about 265 square miles of shallow tanks 
reclaimed for rabi cultiratiom 

On the other hand^ the report shows that there are serions though probably not insuperable 
difficulties attaching to the project, arising from the high spring level ol the subsoil water, and 
the nature of the snbsoil and drainage. The eonstraetion of the canal continues to be viewed 
with disfavour by a large though a decreased proportion of landowneis and cultivators, and there 
IS some doubt whether adequate watoi*ratos could bo realized. 

The matter is still under the Lieutonant'C-ovcmor’s consideration • but the facts which 
have been established by Mr. King's inquiries show the prudence of the decision which rejected 
the work as a ffumne relief measure. 

Subsequently in May 1899, the Lientenant-Govemor, when forwarding 
Mr. King’s report to the Government of India, wrote as follows : — 

On a review of the case Sir Antony MacDonnell considers that the canal is not required as 
a famine protective work, while he is satisfied that its construction would so raise the watei- 
level, already high, of the tracts thiough which it would pass as to produce the most injurious 
consequences to the agriculture of the tracts and to the health of the inhabitants. The op}X)Bi> 
tion of the landowners, though it may have been justified by unsubstantial leasons, had 
thus a solid foundation on which to rest. The opposition is as strong to-day as it was in 
Colonel Forbes’ time; although some few Taluqdars wavered lu 1697 in their opposition, the 
gieat body are united in opposing the construction of the canal. • 

The Lieutenant-Governor does not think that interest on its capital could possibly be re- 
covered consistently with moderate assessments of water-rates and popular contentment. 

The Lieutenant-Governor and Chief Commissioner is therefore unwilling to support the 
scheme, which should, in his judgment, be finally abandoned while the physical conditions and 
popular feeling remain as they are. ' 

504. From this brief history of the project it is evident that the Local Ad- 
ministration has never at any time been so fully convinced of the necessity 
for the work as to press very strongly for its construction. In fact, on two of 
the three occasions on which the construction of the canal was seriously considered, 
the proposal was condemned by the responsible local authorities , and, in both 
these cases, there had recently been ample opportunity for noting the possible 
effects of drought in the tract concerned. In each ease, however, the condemna- 
tion was accompanied with a reservation. Sir George Couper admitted the pos- 
sible necessity of carrying out the project as a famine relief work. Sir Antony 
MacDonnell recommended that the scheme be abandoned “ while the physical 
conditions and popular feeling remain as they are now.” The immediate ques- 
tion for our consideration is, whether there is sufficient evidence to justify us in 
recommending the final abandonment of all pro^sals for constructing a canal 
from the Sardah for the’irrigation of the whole or any portion of the largo tiact 
that could be commanded by it. 

605. The objections which have been raised against the introduction o{ canal 
irrigation into the Ganges-Gogra Doab are that the canal is not needed as a 
protective work, the country being already fairly well protected by its rainfall, 
by the existing means of irrigation, and by the facilities for their extension ; that 
it would cause serious injury by raising the water-level ; and that it would not be 
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a produotire or TemuneTatiye work. On the other hand, it is extended that the 
general agricultuTal and climatic conditions are in the main similar to those in 
the Ganges-Jdmna Doab, where canals have not only afforded valuable protection 
to the tracts they command, but have yielded, in addition, a handsome return on 
their capital cost. 

I 

606. There is certainly, so far as we can see, nothing in the climatic condi- 
tions, or in the conditions of cropping, which would lead one to suppose that canal 
water would be taken any less freely in this tract than in the !Doab. All over 
the western and southern districts of the Ganges- Gogra or central tract, the mon- 
soon rainfall is much the same as in the districts across the Ganges, and if any- 
thing it is more liable to serious deficiency from the normal ; while the winter 
rainfall over the whole tract is both less in quantity and more uncertain than in 
the 1[)oab. The main difference in the cropping of the two tracts is that rice is 
more extensively grown in the central tract, especially in the northern and 
eastern districts where it constitutes nearly one-third of the whole cropped area. 
But on the canals of the Agra Province, wherever rice is grown, the cultivators 
have always been ready to pay for its irrigation, even in tracts where the rainfall 
is usually quite as abundant as in any part of the central tract. The conditions 
of rainfall and cropping do not, therefore, lead us to suppose that if canal irriga- 
tion could be affo^ed to this tract at the same capital cost per acre as in the 
Doab, it would yield results appreciably less remunerative to the State or le's 
beneficial to the cultivator. 

607. In considering the extent of protection afforded by the existing means 
of irrigation it will be desirable to divide the districts commanded by one or 
other of the proposed Sardah canal schemes into two separate sections, as shown 
in the following statement ; — 
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The statement shows inter alia the percentages of the normal sown area 
which arc irrigated in a year favourable for irrigation, like that of 1899-1900, 
when excessive early autumn rains filled the tanl^ and when subsequent scanty 
rainfall and the lateness of the winter rains caused full use to be made of all 
existing means of irrigation. With these are compared the percentages irrigated 
in 1896-97, when the autumn rains were seriously deficient and ceased at an 
unusually early date, leaving the tanks nearly empty. 
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608. Of the districts in the western section, Shahjahanpur is apparently 
ahnost fully protected by its wells and streams. Unao and Lucknow have each 
26 per cent, of their cultivation irrigated from wells ; but the protection thus 
afforded was not8ufS.cient to prevent distress and the necessity for relief in a 
year of severe drought. The three remaining districts are insuflicientlv protected, 
more especially Hardoi, having regard to its conditions of rainfall and to the small 
area which is efficiently protected by irrigation in a year of drought In the eastern 
districts, excepting Jauopur, there is a considerable area irrigated from tanks in a 
year of favourable lainfaU ; and in all districts there is a high percentage of well- 
irrigation. The tanks, however, fail in a year of drought, and though the general 
deUoiency is made up by a large increase in the area irrigated from wells, this 
is evidently not sufficient to counterbalance the failui'e of the rainfall and of 
the tanks. During the season in Northern India irrigation from wells is 

practically confined to limited areas of sugar-cane and other high class crops, 
and even if the rains fail there is no extensive use made of wells for watermg 
the ordinary ArAari/ crops. The excessive heat tells alike on the work that can 
be done by men and cattle ; in any case wells could not be made to supply the 
volume of water necessary to mature any consideiable area of rice , and, rather 
than attempt to save his millets and other dry kharif crops, the cultivator prefers 
to devote all his energies to watering and preparing his fields for the more 
valuable rahi crops, hoping for assistance from the winter rains in bringing them 
to maturity. Thus in no part of the provinces are wells of any real a\ ail in 
saving the khurif crops. 13ut, apparently, at least throughout Oudh and the eastern 
districts of the Province of Agra, the kharif crops must be saved if distress is to 
bo avoided. The drought of 1806-97 affords sufficient evidence that in this tract 
even very extensive well-irrigation during the subsequent ralit assisted by timely 
and sufficient winter rains, will not prevent distress when there has been a severe 
failure of the kharif. Thus in Rai Bareli, Jaunpur, and Azamgarh, the distress 
was so severe as to bo offieially recogmzed as famine, although over 40 per cent, 
of the total cropped area of each district is irrigable from wells. Had the winter 
rains also failed or been seriously deficient, it seems certain that the distress among 
the cultivating classes would have been greatly intensified. It is evident therefore 
that the weUs do not at present provide complete protection ; nor can we think 
that they will do so in the future even though their number be largely increased. 

509. It cannot, however, be said that these eastern districts arc, compared with 
many other parts of India, urgently in need of protection by Stato irrigation works. 
The decrease in the population of Azamgarh and J aunpur, and its stationary condi- 
tion m the remaining districts, are attributed more to the effects of the excessive 
rainffill of 1894 than to the drought of 1896 ; and, even in Rai Bareli, where the 
expenditure was greatest, the cost of rehef in the latter year amounts to only 
about ten annas per head of the population, compared with seven rupees per head 
in Banda, and the much larger sums spent in some districts of the Central Fro- 
vmces and Bombay. We cannot, therefore, recommend that any considerable 
financial or other nsk should be run in order to protect this eastern portion of the 
central tract ; and any work designed for its protection must take a low place in 
the order of urgency of protective works. The chances of a canal being made 
for the irrigation of this tract, on the ground that it would pro^e remunerative, 
are also very remote. It would hardly be proposed to construct it, merely or 
mainly for purposes of profit, in opposition to the wishes of the people. But 
its construction would necessarily involve the drainage of the,; 4^/8, and to this 
the people would apparently only consent, if they consented at all, on the 
understanding that l^ds which are now watered from the jhtls were given canal 
water free or at greatly reduced rates. 

> 

610. We think, however, that the question of constructing a canal for the 
prot^ion of the western district of Hardoi is deserving of serious consideration ; 
and if a canal is to be constructed, it would be advisable to consider also the 
question of utilizing it for the further protection of other and adjoining districts. 
The main obstacles to the introduction of canal irrigation into this insecure 
tr^t are the high level of the subsoil water, the prevalence of sand in the sub- 
soil, the small thickness of the overlying loam, and the consequent danger of 
water*logging the soil and oi losing a lai^ portion of the supply by percolation . 

2 c 
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If the conditions of the subsoil water-level, and the nature of the soil and subsoil 
as stated by Mr. £ing, are general, the injury that might be caused by the 
introduction Qf canal irrigation on any extensive scale is unquestionable. It 
could no doubt be mitigated, and even to a very large extent be prevented, by 
drainage, by rendering the channels water-tight, by limiting irrigation to a small 
percentage of the area commanded, and, if necessary, by closing certain channels 
throughout the rahi season , but those measutes might raise the cost of the work 
to a prohibitive figure compared with the area to be irrigated. The records 
which have^ been laid before us arc not, however, in our opinion, sufficiently 
detailed to justify the final abandonment of the scheme on the ground of danger 
from water-logging. 

511. These records show that along the alignment proposed for the main 
channels the depth to water-level vaiies from a minimum of 11 feet in Hardoi 
to a maximum of 33 feet in Lucknow , and that in certain parts of some districts 
pure sand is found at a depth of 6 to 12 feet below the surface of the ground. 
But much more detailed information than this will be necessary before it can be 
said that the conditions with regard to water-level and subsoil offer insuperable 
obstacles to the construction of a canal The areas must first be demarcated into 
which it seems desirable to carry canal water, having regard solely to their 
irrigational needs, the extent to wliich tiiey must depend upon canal water for their 

{ irotcotion, and the suitability of their soik for canal irrigation ; the subsoil water- 
cvel within these areas, and outside them up to the hmits of their main drainage 
outfalls, and the depth of overlying loam, must bo observed and shown on a plan 
or cross sections of the country ; and all matters bearing on the necessity for and 
possibility of comidetoly draiuing the tract likely to bo influenced by the canal, 
must bo thoroughly investigatexl before any decision will be possible on this 
important question. The projects for the canal contain a good deal of general 
information on these points , but, though complete in all engineering details, 
they were prepared at a time when the necessity for very detailed observations 
of the kmd wdneh we have noticed had not yet been fully realized. 

612. A survey party is now engaged in investigating the possibility of 
taking out a canal from a point high up on the Sardah river, for the protection 
of the Hardoi district by aflordmg a supply of water to fill the natural depres- 
sions in years of short rainfall. It wiU, no doubt, collect aU the information that 
is necessary for the immediate object m view , but we would recommend that 
the investigations be extended so as to mclude aU the detailed information 
necessary for the purpose of deciding on the practicability ol constructing a canal 
for direct irrigation in Hardoi, and m those portions of Lucknow and Barabanki 
which lie south of the Gumti river. It may also be found desirable to include 
portions of Shahjahanpur, Unao, and perhaps llai Bareli, within the scope of the 
investigation. The proposal to construct a canal to replenish the natural tanks in 
Hardoi is a very recent one, and the investigations relating to it have only lately 
been put m hand. We are therefore unable to form any opimon regarding it. , 
But we see no reason for limiting the scope of the scheme in the manner 
proposed, until such detailed information has been collected as may justify the 
final rejection of all idea of affording reaUy efficient protection to the most 
insecure tract in Oudh by means of direct canal irrigation. Although a canal 
for the irrigation of this comparatively small tract would probably not be fully 
remunerative, its protective value would be great ; and it would afford a practical 
means of ascertaining the actual productive value of canal water, under the 
agricultural conditions and revenue sj stems of Oudh We therefore recommend 
tlmt a detailed project should* be prepared with full provision for the prevention 
of water-logging, and that the* question of carrying canal irrigation into these 
districts should again be considered. 

. 613. The eastern districts stand 1^ m need of protection. But, as we have 
shown, there is a limit to the protection which weUs will afford to these 
tank-irrigating and rice-grouing districts; and a time may come when increased 
pressure of population will render it imperative to provide some more effective 
form of protection. 
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514. With iregard to the alleged opposition of the people to the Sardah oanal 
scheme, we can only say that the opposition of the Taluqdars is apparently as 
strong as eyer it has been ; and that it is to some extent based upon exaggerated 
views regarding the effects of canal irrigation in causing an extefision of reh 
efflorescence and in water-logging the soil in the Ganges- Jumna Doab, The 
iniury formerly caused by water-logging in certain districts of that Doab was un- 
doubteffly serious. But wo have it on reliable evidence 'that the cultivatois* 
complaints as to the extension of re/* efflorescence were much exaggerated ; and 
that the system of drainage, which was not introduced until many years after the 
older canals had been consti noted, has put an end to all complaints of extensive 
water-logging. These drains, it may be noted, carry away water from many jhils, 
or natural depressions, which were in former days used for in igation ; and yet they 
appear to have been generally welcomed by the people, who prefoived assured 
* flow ’ irrigation from canals to the precarious and more difficult ' lilt ’ irrigation 
fromy'A*!*. Nor have we reason to think that drains carryinj: off the water of 
natural depressions would, if judiciously designed, have any apprecLible effect 
in increasing the magnitude of the floods ; on the contrary, if they kept the 
depressions dry in the intervals of rainfall, they would render them more effective 
in storing surface drainage and preventing its too rapid flow to the rivers. 

616. We cannot say to what degree the feelings of the Taluqdars against the 
construction of a canal are shared by the cultivators ; but in the face of the 
evidence laid before us at Lucknow, and of the strong opinions' expressed by the 
district officers, wo cannot at present recommend the introduction of canal 
irrigation into Oudh outside the districts mentioned in paragraph 612 Having 
said so much, we must add that we are not convinced that there are really any 
grave and conclusive objections to the introduction of canal irrigation into other 
parts of Oudh. Many of the objections w hich have been laid before us might 
have been applied with equal force to more than one largo tract where canals 
have, as a matter of fact, proved of great benefit to the people. 

616. Nevertheless we do not think that it would bo a wise policy to intro- 
duce canal inrigation wholesale into this large tract, even if the more detailed 
inquiries which wo consider necessary should show that the drainage, difficulty 
can be surmounted at a reasonable cost. There are many other reasons which 
render it desirable to proceed tentatively, or as tentatively as may be possible in 
dealing with a large river from which a sujiplv can be drawn, andMelivercd where 
it is required, only at a considerable outlay. But there is one consideration which, 
in our opinion, is of itself sufficient to justify this course, Hardoi and portions 
of the idjoining distncts stand far more urgently in need of protection than the 
remainder of the tract ; and we cannot recommend that the measures necessary 
for their protection should be postponed until the general question of protecting 
the whole tract by carrying out the main Sardah Canal scheme has been investi- 
gated and settled, until all local prejudices have been overcome, and until all pro- 
tective works which are considered more urgent than this general scheme have 
been completed. Whatever the results of the investigation may be, that scheme, 
as a whole, must take a much lower place in the order of urgency of protective 
works than can be assigned to any fairly promising scheme for the protection 
of Hardoi and the adjoining districts. 

617. Hxtenaions of existing toorke in Oemgee-Jumna JDodb . — The supplies 
available from the Ganges and Jumna rivers for the irrigation of this Doab are, 
as we have already stated, barely sufficient for existing works and for the exten- 
sions which are now under construction ; and into every large tract of the Doab 
where canal irrigation is required it has been or is in process of being introduced. 
There is still scope for a number of small extensio’ns, which would in the aggre- 
gate require a considerable volume ; but, in the absehce of any other source of 
supply, these can only be rendered possible by improvements in the methods of 
distribution and by other measures for economizing water. On the Eastern 
Jumna Canal especially, there appear to be some small tracts which are not bow 
^rwTnnndftd by any distributary channel and in which the subsoil water is said 
to lie at a great depth. These tracts will, no doubt, receive attention w'hen 
the necessary supply of water is found to be available. 
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518. Stwage toorles cmd prevention of peroolation.^^o remarks whioh we 
hare made in the Punjab Chapter (paragraphs 49 and 50) regarding storage works 
and measures for the prevention of percolation from canal channels, may be held as 
applying generally to the canals of the United Provinces. Observations on the 
lines recommended for the Punjab, should he made for the purpose of determin- 
ing the loss by percolation from channels of all sizes ; and, subsequently, money 
should be freely allotted with the object of ascertaining the best means of 
rendering the channels water-tight, and the volume of water that can be saved 
thereby. The effect on the spring level in the adjoining tracts should also be 
carefully noted. It is perhaps unnecessary for us to draw attention to the addi- 
tional value which such observations and experiments will have in the United 
Provinces, in connection with the objections raised against the proposed Sardah 
Canal. 

619. Unless, however, these and other measures for economizing water yield 
better results than seem to be anticipated by the canal ofl&cers, there n ill be but 
little water available for developing irrigation in villages which are now insuflft- 
ciently irrigated, or for extending irrigation into other villages at the tails of the 
distributary channels, when the Fatehpur Branch and the extensions now under 
construction on the Agra and Ganges Canals have been given their full share 
of water. Even without any further extensions than are now in progress, the 
Doab 18 no doubt generally protected against serious or widespread distress ; 
hut if a serious failure of the monsoon were followed by a very scanty winter 
rainfall, the supplies likely to bo available in the canals late in the radi season 
would bo quite insufficient to ensure anything like a full outturn from the large 
area of rerdt crops that would have been sown with the aid of canal water. Even 
in years of loss severe drought the supply at present does not always suffice for 
that purpose. Any measures, therefore, which may promise to make up the 
doficieney seem deserving of investigation. 

520. Possible nUUzation of Sardah waters outside If, as seems most 

probable, no suitable site can be found for storing water in the upper catchment 
of the Ganges and Jumna, the only possible source of supplementing their 
supplies would appear to lie in the llamgangaand Sardah rivers The connec- 
tioti of 1 hese streaijis with the Ganges has more than once been suggested, but the 
proposal has never been seriously considered. At the season when extra water 
is required for the Uoab, the Raraganga carries only an insignificant volume ; 
and on the Sardah nver the Ganges-Oogra Doab seemed naturally to have the 
fii^t claim. If, however, it should be decided to introduce canal irrigation only 
into those districts mentioned in paragraph 612, there would be available a con- 
siderable surplus of the Sardah’s supply for utilization elsewhere, and the pos- 
sibility of diverting the surplus to the Ganges river might be investigated more 
fully than it has hitherto been. 

621 . So far as the levels of the country are concerned there would appear to 
he no difficulty in carrying a supply into the Ganges above the head-works of the 
Lower Ganges Canal from a point on the Sardah where it debouches on to the 
plains. The connecting channel would no doubt have to cross numerous drain- 
age lines and more than one laige river, and the cost of the work would be very 
great ; but, on the other hand, the advantages that could be derived from its con- 
struction seem to be sufficiently numerous and substantial to justify a considerable 
expenditure in securing them. A share of the supply which the Upper 
Ganges has now to pass on to the Lower Ghmges Canal coidd be diverted to the 
Agra Canal through the Hindun Cut, without affecting the supply of the Upper 
Ganges Canal in the way that .it. is now affected when in times of tight supply it 
is called upon to assist the Ajgra Canal. Nor would it any longer be necessary to 
pass nn to the Agra Canal any portion of the Eastern Jumna Canal’s share of the 
Jumna supply. Moreover, were a sufficient volume made available from the 
Sardah, there would no longer be any difficulty in diverting a portion of the 
Ganges’ supply into the proposed Eastern Ganges Canal ; and the connecting 
channel might also be utilized for supplementing the often insufficient supplira 
of the Rohilkhand Canals and for irrigating Moradabad and Budaon. It might 
even be found possible to take a supply from the Deoband Branch of the Ganges 
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Canal feto the lower portion of the Jnmna-Hindun Doab, thns setting free a diare 
of the Eastern Jumna Canal’s supply for the protection of the Hissar and Rohtak 
districts at the tail of the W estem Jumna Canal in the Punjab. We fully 
realize that this proposal is beset with many^ngineering difiacultfes, and that 
perhaps the cost would prove prohibitive We think it right, however, to refer 
to it as a proposal which, in view of its wide-reaching potentialities, should not 
be lost sight of if it be eventually decided that the "Sardah supply cannot be 
fully utilized in the Ganges-Gogra Doab. 

* 

622. We recognize the objections which may be raised to any proposal for 
diverting the waters of the Sardah so as permanently to deprive the tract, which 
by its geographical position has the prior claim, of the opportunities of utilizing 
them. It may be urged that at some future time the experience of a few years 
of drought, or the increasing pressure of population, or many other causes, may 
render the Taluqdars as keenly desirous of irrigation as they are now strenu- 
ously opposed to it. We cannot attach much weight to this argument, or 
recommend in consideration of it that all proposals to utilize the Sardah vatc'r to 
the greatest advantage should bo held in abej ance for an indefinite period. We 
would observe, however, that even if the proposal which we are considering were 
actually carried out, it would not necessarily follow that Oudh would be finally 
and irretrievably excluded from canal irrigation. There would still be a 
surplus available Irom the Sardah, and it appears possible that if necessary this 
might be supplemented by the waters of the Gogra for the extension Of canal 
irrigation in Oudh. 

62‘1. The Ken Canal . — Of the proposals which have been laid before us for 
the protection of the southern or trans-Jumna districts by the construction of 
State irrigation works, the most important is that for a canal from the Ken river 
to irrigate the district of Banda in Bundelkliand. The first project for this 
work was prepared in 1870 when it was proposed to take out a canal from above a 
dam, 68 feet high, at a point on the nver some 40 miles above Banda The esti- 
mate for the work, amounting to 46 lakhs, was held in abeyance until some experi- 
ence had been gained of the working of the Betwa Canal, which was about to be 
constructed in a somewhat similar tract of country. The event has shown the 
wisdom of the postponement , for the project left out of command a large tract 
containing the very class of soil which the experience of th6 Betwa Canal has 
shown to be the most suitable of all the soils of Bundclkhand for irrigation by 
canal water. The canal as now designed will have its head-works at a point some 
30 miles higher up the river than that originally proposed, and will thus be 
able to command all the good light soils of the district which may be expected 
to take water every year, as well as the heavier soils commanded by the 
original project, which only require water .n a year of scanty rainfall or when 
the rains cease at an unusually early date. I he project affords a good instance 
of the necessity for gaining experience as to the suitability of the soils for irri- 
gation before any large expenditure is incurred on the construction of irrigation 
works in black cotton soil tracts. 

524. The revised project is estimated to cost 36f lakhs and to irrigate 
68,000 acres on an average, and 97,500 acres in a year of drought It is expected 
to yield annually an average net revenue of Ks. 63,600, or 1*7 per cent on the 
capital cost. Expressed in acreage rates the capital cost amounts to Bs 63*5 per 
acre of average irrigation, the net revenue to Rs 1*1, and, allowing for interest 
charges, the annual loss to Rs. 1*2 per acre. This is only about a third of the 
annual cost of providing irrigation to each acre watered by the Betwa Canal. 
The more favourable resets anticipated for the Ken Canal are duo chiefly to the 
fact that it commands a tract of country which contains a far larger proportion 
of the soils which take water in ordinary years than is to be found in the Retwa 
Canal tract. We have no reason to believe that the estimate is at all over-san- 
guine. On the contrary, from our evidence we have giounds for hoping that the 
v^ater will be taken for the irrigation of rice more freely than has been estimated. 
The rahi area should not fall short of the estimate, provided that the supplies 
anticipated are always available ; but we doubt if sufficient allowance has been 
made for the possibihiy of shortness of supply during the rahi season in a year 
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of Bevere dronglit ; and wd thtok ibat it may be found necessary hereafter/ ae it 
has been in the case of the Betwa Canal, to supplement the supply by storage. 
We would certainly recommend that the weir across the river be constructed so 
as to store the Targest volume of water possible at a reasonable cost, and that 
with a view to selecting other suitable sites for reservoirs, a detailed examination 
should bo made of the river upstream of the head>works. We understand that 
some suitable sites havtf already been discovered. These works will add to the 
cost ; but the nee 1 for the canal is so great that its cost, even with such additions 
as may be necessary for storage, should not be greater than can reasonably be 
incurred m view of the protection which it will afford to the Banda district. 
Wc have no hesitation, therefore, in recommending its early construction. 

625. The Daeecm Canal. — A project for a canal from the Dassan river was 
prepared many years ago for the irrigation of a portion oi the Ilamirpur district ; 
but the low supplies in the river and the great height and cost of the weir 
caused the scheme to bo abandoned. A detailed reconnaissance for the purpose of 
determining the conditions of supply, and the prtibahle utihty and cost of the 
work in the light of more recent experience, will be put in hand as soon as the 
necessary establishment is available. The information at our disposal is not 
sufficient to admit of our forming any opinion on the project. 

62f5, Proposed canals in Mirzapur^ Benares, and Allahabad. — Preliminary 
surveys have been made for a number of small canals in Mirzapur, and in the 
southern portions of Benares and Allahabad. The most important of these is 
for a canal from the Tons river to irrigate a tract in the south of Allahabad. 
The scheme does not appear to he a promising one. The soil is mostly if not all 
black cotton soil , and the works would bo costly in proportion to the area com- 
manded. Rough projects have also been prepared lor small canals from the 
Belan, Raramnassa, and other rivers. The projects are not in sufficient detail 
to enable us to form an opinion of their financial prospects , hut, as rice is the 
principal crop that will be irrigated, they promise to be of considerable protective 
value, and there appears to he no reason why the water should not he fully utihzcd 
even in years of average rainfall. One or two of the most promising schemes 
should now be worked up in detail and caiTicd out, so as to ascertain to what 
extent the cultivators will use the water and pay for it m ordinary years. The 
proposed Karamnassa reservoir and canal rel erred to m the Bengal Chapter 
(paragraph 412) should, if it fulfils the expectations of its projectors, protect a 
considerable area m the Benares district. 

627 The Chandraprabha Canal. — During the course of our tour we inspected 
a canal from the Chandraprabha river in the private demesnes of His Highness 
the Maharaja of Benares The canal, which was constructed about eighty years 
ago, is now a deep ravine, and it no longer commands the country except at its 
head and tail It has cut away a i>;ood deal of valuable land and will continue 
to do so unless its supply is controlled. Nevertheless, the oanal irrigates 
annually about 10,000 acres of rice. Plans and estimates for re-aligning the 
channel, and providing it with head sluices and other works for the control and 
distribution of the water, might be laid before His Highness and the advantages 
of carrying out the work explained to him. 

628. Improvement of the Betwa Canal. — From the evidence which has been 
laid before us, we have no doubt that the financial and protective value of the 
Betwa Canal would he considerably increased by the provision of additional 
storai;e, and by the remodelling pf the channels to ennhle them to carry larger 
supplies The valley of the river above the hoad-vroiks has been examined, 
and some suitable sites have been found for storage works One or two of the 
host of these should he selected, and detailed plans and estimates prepared, with 
a view to the early provision of at least 1,000 million cubic feet ot extra storage. 
This should suffice for the present, hut eventually, as irrigation is further 
developed, it will he necessary to add another 1,600 or 2,000 million cubic feet. 
The branohes of the canal should be lemodelled so as to carry between them 
with ^ety the largest volume that can be run in the main canal. 



62d« of yorm on the JBetfoa Octnal, — ^Tho cbief leAson^ 

howeyer, why the canal has failed to yield a retiixn sufficient to cover its work* 
ing expenses is the fact of its being almost entirely a rttbi Q^nal In the 
early kharif season there is very little water in the river ; and from June to 
October, when there is an abundant supply, the canal remains closed Even 
increased storage will not add largely to the khanf arep, irrigated, unless the 
people can be induced to utilize the water for early sowings of rice, of which a 
large area could be matured during the rainy season It may be that the soil 
is unsuited to rice; on this point our evidence is somewhat conflicting. 
But the question of introducing rice cultivation has such an imiiortant bearing on 
the effective working of the canal that we recommend the establishment by the 
Agricultural Department of a small farm in the vicinity of one of the distribu- 
tary channels, for the purpose of experiments in utilizing the water for rice 
cultivation We would also recommend a considerable reduction m the water 
rates chaiged for rice, so as to induce the cultivators to make experiments for 
themselves Some selected cultivators might even be given water free for a 
few years. 

630 Storage tanka in Bundelkhand. — The twelve small tanks in the Jhansi 
and Hamirpur districts which arc managed by the Engineer in charge of the 
Betwa Canal are scattered over a large area, and are situated at a considerable 
distance from the head-quarters of the canal We recommend that they be 
made a separate sub -division ; and that for the next few years ‘they be placed in 
charge of a specially quahfied assistant or subordinate who would devote his 
whole time to their improvement, and to the preparation of projects for new 
tanks and for field embankments, to be carried out either at once or by relief 
labour in a year of famine. 

(«o ). — Private irrigation loorka. 

631. Area irrigated hy private works of all kinds. — There is no part of 
British India to which irrigation from private works is of greater importance 
than the United Provinces. For the irrigation from State canals, considerable 
as it 18 , is mainly confined to the thirteen districts of the Ganges-Jumna Doab ; 
and thus nearly three-fourths of the Provinces depends entirely for its irrigation 
on wells and other private works. Out of a total area of 11 xqillion acres under 
irrigation in an ordinary year, 8^ million acres are irrigated by u orks of this 
kind, 6f million from wells, 2 million from tanks, and the balance of f million 
acres from other sources 

632. Wells. — The area irrigated from wells varies very greatly with the 
nature of the season. In a wet year like 1894-95 it may fall to thri'e million 
acres ; on the other hand, in a year of drought it rises to over 7 millions. The 
wells are divided into three classes : masonry, half -masonry, and earthen or tem- 
porary. The distinction between masonry and half-masonry wells is, however, 
very indefinite. A cylinder hned with brickwork, laid in lime mortar, is the 
criterion of a masonry well ; but many of the finest wells are made of bricks laid 
dry, or of brickwork in mortar rising to only a few feet above the subsoil water- 
level. No doubt in many places the half-masonry widls are less durable than 
those lined throughout with solid brick work, but the attempt to di^tinguish 
between the two classes appears to have led to complications which makes it 
doubtful if the distinction is worth retaining. It will certainly be more conve- 
nient for our purpose to class thorn all as pcimanent wells, merely noting that 
out of 600,000 wells thus classed about 170,000 are of the so-called half-masonry 
type- 

• 

633. Permanent wells. — There are, broadly, two descriptions of permanent 
wells : spring wells, and percolation wells. In the groat alluvial tract north of 
the Jumna a permanent well usually consists of a bnck-work cylinder sunk 
through the upper strata of alternate clay or loam and sand, down to an ’imper- 
vious stratum of stiff clay, known as the mota, througli which a hole is made 
into the sandy stratum bolow. Through this hole a plentiful supply of water 
rises into the cylinder, sometimes to a height above that of the general level of 
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the subsoil water table outside th(^ wells. These wells are therefore designated 
spring wells. When the hole is Brst made through the stiff olay stridum br 
mota^ as it i% usually called, a certain qtiantity of sand is forced up into the well 
with the water. After a short time the emission of sand ceases, and if the' iMo/a 
is a good one (3 to 5 feet of hard clay) no further sinking of the well taltes 
place. The emission of the sand ceases only when the hollow inverted cone, 
which forms below ^he moiat presents a large enough surlace to admit of the 
required volume of water being discharged through it at a velocity which will 
not disturb the grains of sand.* The cost of a well of this description depends 
chiefly on the depth to the motot which may be great even though the subsoil 
water is high. The average cost to the cultivator of a well of two buckets may 
be put at 200 to Rs. 300, and the average area which each well wiU irrigate 
during the rahi season at 8 or 9 acres. The most effective spring wells are Jto be 
found in the Ganges-Jumna Doab, but they are found m largest numbers in the 
southern and eastern portions of the central or Ganges-Gogra tract. 

• 634). When the mota is at a great depth or does not exist, water can only 
enter the well slowly by percolation through its sides or through the sand on 
which the well must rest The well has then to be of much larger diameter 
than is necessary in the case of a spring well ; otherwise the sand would be 
drawn with the water into the n ell and the masonry cylinder would gradually 
sink. Wells of this description are common in the sub-montane tract, and in 
the low-lying lands of the river valleys. Although of laiger diameter, they are 
usually of less depth than the spring wells. They are cheaper to construct, but 
irrigate a smaller area. 

535. In many parts of the districts south of the Jumna the wells are of the 
percolation type. Outside the black soils, in which hardly any wells arc or can 
be made, rook is usually met with below the surface ; the lining of the cylin- 
der generally consists of rough stone masonry, and this frequently, as in the 
Deccan, is limited to the staging required for the lifting gear. The rock is ex- 
cavated to form a reservoir for the water which issues from the porous soil or 
through Assures m the rook. 

• 

536. hvorea^e in the number of permanent wells. — During the past decade 
the number of masonry wells m use for irrigation has increased by 51,000 or by 
about 12 per cent, 'ihis increase though substantial is pioportionately much 
less than those ^own in the provinces of Madras, Bombay, and the Punjab. 
The fact, however, of a very large increase during the past SO years, in the 
districts which have recently come under revision of settlement, is unhesitatingly 
affirmed by all Settlement Officers, and may be accepted. In the eleven districts 
of Oudh the number recorded at settlement has risen from 50,835 to 119,942, 
an increase of 136 per cent. In some parts of these districts the number of wells 
is now so great that there scarcely seems to be room for any further large in- 
crease without affecting the supply of water in existing wells in dry years. For 
instance, in the Haidargarh pargana of Barabanki, covering an area of over 
100 square miles, there are 27 wells to the square mile of total area, or one well 
to every 14 acres of cultivation, and more than two-thirds of the wells are. per- 
manent. But the principal cause of the small increase during the past decade 
in the number of masonry wells, in these as compared with other provinces, is 
no doubt to be found in the leliance which is placed on temporary wells. 

537. Temporary wells. — In no province in India are the general facilities for 
the construction of small temporary wells at all comparable' with those of these 
provinces. There arc no doubt large numbers of such wells in the Fimjab, but 
even in that province there are four masonry to oife temporary well, and the 
total number of temporary Wells does not exceed 75,000. Whereas in the United 
Provinces in a dry year nearly a million temporary wells are in use for irriga^n, 
that IS, for each permanent well there are two temjioraiy wells. They differ 
front the permanent wells in being lined with a cylinder of wood, wicker-work, 

* Tliu theory of the aetioii which takes place m a well was first adTanced by Mr. J. 8. BereaCord of the 
United Punnnoes, lingaUon DapartmeBt. 
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or brushwood) instead of masonry. The lining, as a rule, is carried up to only a 
few feet above the water surface. The temporary well may, like the permanent 
well, receive its supply either from a spring or from percolation. Where the 
supply is wholly by percolation the temporary well is a mere hole in the ground 
from which water is drawn by manual labour with the aid of a wheel or a 
weighted lever. Such a well seldom irrigates more thap two acres, and often 
only a mere fraction of an acre A good spring well of the temporaiy kind, such 
. as are found extensively in the Ganges-Jumna Doab, will irrigate four or more 
acres in the season. They are worked by bullock power and occasionally carry 
more than one water-bag. The cost of a temporary well may be anything from 
Bs. 2 to BiS. 50 according to its depth and the nature of the lining. 

638. Favmne proteotvoe value qftoelle — We have already (paragraph 508) 
drawn attention to the fact that in these provinces the use of wells for irrigation, 
other than that of sugar-cane and garden crops, is confined almost entirely to the 
rabi season, and that they are of little value in affording protection to the kharif 
crop. But there can bo no doubt that in 1896-97 it was the wells, and the wells 
alone, which saved the greater part of the Gangtis-Gogra Doab from a famine 
which would have rivalled in intensity that of Bundolkhand. Ihoy made 
possible the sowing of the raht^ and the replacing over a large area of the failed 
khar^ by rahi crojis. I/argely owing to the prompt and timely action taken by 
the Local Government in granting liberal advances under the Loans Act, over 
560,000 temporary wells were m^c in that year, the construction of some 
thousands of masonry wells was put in liand, and many others were repaired and 
improved. Trobably not less than half the extra number of temporary wells were 
maide with the aid of the money advanced. But in addition to this, as was observed 
by the Local Government at the time, the value of the policy consisted not 
merely in the amounts advanced and the number of wells which the cultivators 
were thereby enabled to construct, but in the stimulus which was given to 
private effort and the conhdence inspired in the Government It is difficult to 
conceive a more strikmg instance of the success of the policy, which we have 
strongly recommended elsewhere, of making, at the earliest possible stage of a 
threatened famine, large and liberal advances for the construction of temporary 
wells, as well as for seed, cattle, and lifting gear. 

539. Scope for the extemton of loell-irrigation — After caretul considersition, 
wo have come to the conclusion that, notwithstanding the laige extent to which 
well-irrigation is already practised in the United Provinces, there is wide room 
for its extension. In Bundelkhand, the tract most exposed to famine, nothing nnn 
be done in the black soil tracts for which well-irrigation is altogether unsuitable. 
But in the south of the Jhansi district, and in a few other parts of Bundelkhand, 
there are red and mixed soils perfectly suited to irrigation, and water is available 
at moderate depths Particularly favourable conditions exist near the so-called 
‘ lakes ’ of Hamirpur and the smaller tanks elsewhere, in the proximity of 
which the water level is raised By the embanking and terracing of other 
parts of the country the water level for purposes of well-irrigation may be 
raised materially. Ihe weUs also are for the most part permanent and durable. 
In these tracts, therefore, as in the Deccan, all the concessions and methods 
which we have advocated in the general chapters on private irrigation works 
and loans for improvements, may appropriately be offered and tried. Of the 
great alluvial tracts north of the Jumna the only parts in which well-irrigation 
is impracticable are those, mostly in the neighbourhood of the high banks of the 
great rivers, in which the subsoil water is found at prohibitive depths Else- 
where distinctive treatment must be adopted aocor&ng to the requirements 

of districts and parts of districts. 

» 

540. In the districts of the Ganges-Jumna Doab, which are liberally pro- 
vided with canal irrigation, no special measures wUl be required, except pos- 
sibly in those few localities wmeh cannot be reached by canals or their exten- 
sions. In such localities, which are generally favourable for the constructioh of 
permanent wells, advances should be given freely. But, so far as we can judge, 
free grants-in-aid will not be required. 

* p 
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511 In parts at least of the Gangos-G(^a Doab a greater measure of 
liberality will be justified The districts of the Lucknow Division which arc 
situated in the centre of this tract suffered severely in flic famines of 1896*97 
and 1877-7fir, and in parts of them all there is considerable scope for the ex- 
tended construction of |)crmanent wells Here grants might be allowed in addi- 
tion to advances The western portion of the tract, comprised in the Hohil- 
khand Division, suffered considerably in 1877-78, but escaped easily iu 1896-97. 
It is also doubttul whether, except perhaps in the district of Budaon, condi- 
tions are favourable to the construction of permanent wells The matter should 
be carefully inquired into, and wherever permanent wells can be made with 
advantage their construction should be sedulously encouraged by advances ; 
but grants need not be made until the wants of other tracts, w here the neces- 
sities are greater, have been satisfied. In the I^zabad Division of Oudh, in 
the district of Jaunpur, and in parts of Allahabad and Benares in the south- 
eastom angle of this Doab, well construction lias advanced so far that special 
measures of encouragement ai’o not urgently required The same also may, per- 
haps, be said of the districts of the Gogra-Gandak Doab, in many parts of 
which, also, tank-iyrigation is generally very efficient 

542. Tokavt advaneei . — There is, however, probably no district m which 
takavi might not be granted for p^manent wells on a materially larger scale 
than at present The majority of our witnesses are not enthusiastic as to the 
amount which can be done in this way, and the Hon’ble Mr. Boberts, the Local 
Member of the Commission, lias rightly drawm attention to the difficulties which 
are certain to be encountered owing to the sub-division of holdings, the want 
of co-operation, peculiarities of tenure and other causes ; and he does not, like most 
other local members, press for large increases in the takavi allotments, or 
express any hope that the progress of well construction can be materially 
accelerated by anything which Government can do. We agree that here, as in 
other parts of India, the progress in the construction of permanent wells to be 
healthy must bo gradual. But we are not satisfied that the possibilities have 
been exhausted. Individual officers have occasionally been very successful m 
the distribution of takavi in ordinary years ; for instance. Colonel Pitcher, who in 
one season distributed over half a lakh of rupees in a small district. Over the 
Provinces as a Avhole, the amounts advanced in ordinary years have been very 
H Tnn.11 ; and it 18 clear that, generally speaking, no strenuous or sustained 
endeavour has* been made to stimulate the execution of private improvement 
by means of takav%. Until an endeavour of the kind has been made and failed, 
the attempt ought not to be abandoned 

643 As in other provinces, the procedure is capable of substantial improve- 
ment on the lines indicated in Chapter VI. In particular, subordinate district 
officers should be everywhere empowered to make advances without reference 
to the head of the district, and the necessary inquiries should be made by them 
and money advanced on the spot. Borrowers should also be allowed free 
option of long terms of repayment, fixed solely with reference to the durability 
of the work. In the Doabs, however, some caution may bo necessary m thus 
matter, as the life of wells is uncertain. But it should be within the discretion 
of the officer granting the loan to allow a period up to at least twenty-five years. 

644. With regard to difficulties of tenure and the like, we first observe that 
the people who arc likely to take the advances arc the smaller zamindars and 
permanent tenants. With regard to the former no difficulties arise. Their land 
IS freely available as security for advances, and under existing rules long periods 
of exemption from taxation are allowed. In Bundplkhand there should be no 
objection to making the exemption perpetual. The resulting loss of revenue should 
bo tnfling, and the need of wells as a protection against {amine is so great, that 
no measure of liberality allowed elsewhere ought perhaps to be denied here. 
It may bo doubted, however, whether the grant of peroetual exemption will 
have much practical effect. Elsewhere in the United Provinces it is quite 
unnecessary, for the ]purpoBe of encouraging the oomtiuction of permanent 
wells, to make this concession. 
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546. Improve me nt>* by leuanltt . — As regards tenants, however, it is impoS' 
sible to say that under the existing law they enjoy everywhere a fair measure of 
protection against the enhancement of their rents after they have, constructed 
wells In Oudh the law grants no protection beyond fixing rents for seven years, 
— a period obviously insufldcient to exhaust the value of such an improvement as 
a permanent well. But there is no part of the United Prc^vinces in which the 
construction of permanent wells has made more regular and consistent progress 
than in Oudh ; and the best informed settlement and revenue ofiioors seem to 
think that those landowners, who are least disposed to encourage tenants m such 
construction, do not succeed in preventing it by enhancement of rent. This is 
duo to the fact that in Oudh there is little or no difference between the rates 
of rent on irrigated and unirrigated land (hereafter referred to as the wet and dry 
rates), and that neither kind of rate is excessive. It would probably, therefore, 
not be worth while to make any serious alteration in the Oudh rent laws, with 
the object of protecting the tenant from the triflmg enhancement to which he 
is at present liable on construction of a well. In the Province of Agra, how- 
ever, the excess of wet over dry rates is frequently considerable, and the case is 
therefore different. Here tenants with a permanent right of occupancy are 
protected against enhancement of rent for a period of ten years, and the law 
also provides that their rents shall not be enhanced on the ground that the 
productive powers of the land held by the tenant have been increased by an 
improvement effected by his agency or at his expense. By another provision, 
however, the landowner is allowed to claim an enhancement (if rent on the 
ground that the rate paid by the tenant is below the prevaihng rate paid by 
occupancy tenants for land of similar quality and enjoying similar advantages. 
The consequence is that a tenant, who for the first time introduces well-irriga- 
tion into a tract previously unirrigated, is not exempt from CDhancement of his 
rimt up to the rate prevailing on land in the same neighbourhood, in which 
similar facilities for irrigation exist. Hence if a tenant make a temporary 
well he will be called upon to pay the wet rent rate on land irrigable from it ; 
and apparently if he rc'places an inferior earthen well by a permanent masonry 
well, and so contrives to irrigate a larger area than before, ho will be liable to 
pay the wot rate on the additional area It is worthy of consideration whether 
the law ought not to be made more liberal for the tenant The existing provi- 
sions are defended on the ground that the difference betu een (j^ie dry and the 
wet rate is the equivalent of a royalty on the subsoil water, to w^hich the 
landowner is fairly entitled Admitting this, however, it must fie remembered 
that Government is entitled to take a similar royalty from landowners w hen they 
make irrigational improvements, and that Government foregoes its share of this 
royalty for at least a whole thirty years’ period of settlement Tenants who 
make similar improvements would seem to be entitled to receive from their 
landowners not loss liberal treatment than improving landowners receive from the 
State. Wo submit, therefore, for consideration the suggestion that when a 
tenant constructs a permanent well, the land commanded by which was previ- 
ously unirrigatod and assessed only at dry rates at the time of the construction 
of the well, the land should be exempt from wet rates until the expiry of ten 
years after the period for which tho tenant is entitled to hold the land 
at the existing rental. Thus, if a tenant constructs the well at the commence- 
ment of the ton years’ period for which his rent cannot be enlianced, he will 
secure exemption from wet rates for a period of twenty years Such a measure 
as wo propose would, we believe, prove an effective inducement to tenants to make 
permanent masonry wells. It may be opposed by the landowners, but if it 
results in the extended improvement of their land it will tend to their permanent 
benefit. It cannot bo considered unjust to them, since the additional period 
of exemption suggested for the tenant’s improvement is only one-third of that 
which the landowner receives from Government for his own improvement. 

• 

646. Tranter of oeoupanoy rights . — Another difficulty in getting money 
advanced to tenants which has been brought to our notice is this : the land 
of tenants not being legally transferable except to a very limited eitent 
to co-sharers in the tenancy, and by sublease, cannot be received as security 
for the advance As a remedy it has been proposed by one competent 
witness that the interest of occupancy tenants in their land should be 

2 D 2 



d04 


made transferable for purposes of recovery of takavi advanced to tbem, and 
that a special law, of which he has furnished a draft, should be passed 
for this puj^ose. The great majority, however, of local officers seem to 
be strongly averse from such a measure, winch would no doubt be 
opposed by the landowners We accordingly hesitate to recommend it. But as 
pointed out in the general chapter on taJeavif legislation of the kind has 
been passed in the Central Provinces. Its effect there might, we think, be 
watched with advantage ; and if the result is to facilitate the advance of takavi 
to tenants, without causing substantial injury to either landowners or tenants/ 
the advisability of underta^ng further legislation in the Uuited Provinces might 
be seriously considered. 

517. Boring iooln . — We have had frequent occasion to mention the clay beds 
from below which the supply of wliat arc termed spring-wells, whether permanent 
or temporary, is drawn. The distribution of these beds and their depth below the 
surface arc extremely variable, and on these factors dexiends largely the suit- 
ability of any tract for the construction of the dillerent kinds of well as 
well as the success of individual wells The people are said to be wonderfully 
well-informed as to the distribution of the beds Nevertheless, instances are 
very frequent in which wells tail owmg to tailure to strike them, or to finding 
them of insufficient thickness ; and with the object of ensuring more uniform 
success the Agricultural Department has recently employed a small establish- 
ment equipped with boring tools, and men and tools are lent for a small fee to 
landowners and cultivators who desire their services. We thmk that this 
system deserves extended trial, and have made similar recommendations for 
other provinces. 

548. Tanka — There are practically no embanked {)ri^ ate tanks of any con- 
siderable size in the United Provinces. Close to almost every village there is a 

S ond, the excavation of which afforded materials for the construction of the 
welling houses ; and occasionally in some parts of the country, especially in 
Mirzapur and the Bundelkhand districts, water is held up by snudl embank- 
ments across depressions or drainage lines. But, except in Mirzapur and the 
adjoining /ra»«- Jumna districts, where the tanks are often fed by diverting 
natural streams, these two classes of tanks are used chiefly for watering cattle 
and bathing pur^ioses ; and the jhila or natural depressions Which are found in 
large numbers, 'more especially in the eastern districts of the sub-montane and 
central tracts, account for nearly the whole of the irrigation classed under tanks. 
In a favourable year over 2} million acres are irrigated from this source , but 
in a year of drought the supply of the tanks fails and the area faffs to under a 
million acres. In many districts, in a year of severe drought, it may even be 
reduced to one-fourth of the area of a normal year. But though the tanks fail 
when they are most required, their protective value is veiy considerable. They 
ensure a good crop to a large area in dll ordinary years ; and occupying as they 
do a considerable portion of tht' ground surface, their effect in maintaining the 
level of the subsoil water must be very great. 

649. Canals for filing jhila . — It has been suggested that some of the lai^e 
snow-fed rivers, aU of whoso waters are not required for direct irrigation from 
canals, might be utilized to fill the tanks in a year of drought. We have no doubt 
that the supply of many tanks could be assured by this means, and the proposal 
lias the great advantage of interfering to the least possible extent in the vested 
rights of the cultivators to the waters of the natural But the cost would 

probably bo great in proportion to the advantages conferred, and we ai'e doubtful 
as to the ultimate benefit to the country. The water would no doubt have to be 
lifted before it was delivered oh to the field, and thus. the loss of Water from the 
villago channels would be reduced to a minimum. But, on the other hand, the 
larger area of ground which the water would cover, both in the jhila themselves 
and in the channels constructed for conveying water to them, and the extra 
volume of water which would undoubtedly be poured on the fields, would lead to 
increased percolation into the subsoil. This would moan an addition to the sub- 
soil water and a counteraction of the effect which dry years now have in retard- 
ing the rise of the subsoil water level. The addition would be immaterial if it 
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were certain tliat the canal would only be used in years of really serious drought. 
But when a canal had once been made, we think it very unlikely that its use 
would be rigidly confined to such years. It would in all probalylity be opened 
and used when there was any hope of its water affording real and immediate 
benefit to the cultivator. If this were the case the etfect which dry years 
undoubtedly have in preventing a rise in the subsoil winter level and in main- 
taining its present equilibrium, would be considerably diminished , and the result 
would infallibly be a gradual rise of the subsoil water table. Once the present 
equilibrium had been upset, sooner or later, the rise would become serious , and 
we should not then have, as in the ease of a canal for direct imgation, the 
counteracting efiect of an efficient drainage system. Efficient drainage means 
the emptying of they Ms, and keeping them empty for as long as possible ; a 
result which would obviously be incompatible with any arrangements for keep- 
ing them filled or even partially filled. On these considerations we arc 
doubtful of the advisability of constructing yA®/-fiUing canals extensively in 
any part of the country in which the spring level is already high. At the 
same time we recognize the danger of generalizing on any question of the kind. 
The probable advantages and disadvantages oi a canal lor filling ]h%l» in any 
tract can only be determined by detailed local observations and inquiries, and 
by careful observation ol the effects of a rise or fall in the level of the jhili on 
the water surface of the wells in their vicinity. 

660. Other private toorka — Irrigation by lifting water 'from streams and 
rivers, or by diverting it into small private canals or nver channels, accounts for 
most of the three-quarter milhon acres irrigated from ‘ other sources.’ Nearly 
half of the area shown under this head is comprised in the three districts of 
Shahjahanpur, Gorakhpur, and Basti. 

661. Meaara. jPeppe'a mid Soldsworth’b canals %n Gorakhpur — Of indivi- 
dual works the canals which have been constructed by Messrs Pepp6 and 
Holdsworth in their estates in the Gorakhpur district are remarkable instances 
ol what can be done by private enterprise lor the development of irrigation , and 
also of the great benefit of water to rice cultivation even where the aveiage 
rainfall exceeds 60 inches, if it is liable to be deficient or luitavourably distri- 
buted throughout the season. In Mr Peppe’s estates an ama of about 40,000 
acres has been brought under irrigation by constructing earthen embankments, 
provided with sluices lor passing flood waters, across those streams which, rising 
m Nopal, flow through the estates By this means the water is held up and 
diverted into more than 100 miles of irrigating channels The embankments 
form reservoirs from which the upper 6 or 6 feet can be drawn when the 
volumes in the rivers fall below requirements A portion of the flood water is 
also diverted and stored in a neighbouring depression Mr. Pcppd’s works, 
it is satisfactory to note, have been imitated on a smaller scale by the native 
owner of an adjoining estate , and the good example w hich he set might 
apparently be followed with ounsidemble advantage in other estates if the owners 
could be persuaded to combine Of the possibility of this Mr. Peppe is, how- 
ever, by no means hopefid. Wo should note that the water supplied by these 
works is used chiefly for rice. It is also taken for a small area of rabt crops, 
but tor these, with a view to the prevention of water-logging, the cultivators are 
made to hft the water on to their fields. The works in Mi Holds worth’s estates 
consist of a number of small reservoirs in which the local rainfall is collected for 

. the irrigation of about 15,000 acres of rice and rabi lands. 

652. Field embankments. — There are no records showing the area of 
embanked fields in the United Provinces; but in the trans-J umua, districts, small 
embankment, 3 or 4 feet high, similar to those of the adjoining districts of the 
Central Provinces, afford valuable protection to a considerable area • 

663. £xtetis%on of private toorks other than wells. — In most of the sub- 
montane districts there appears to be still room for the construction dt small 
canals and other private works for utilizing the waters of hill and local streams ; 
but for these no special measures appear to bo necessary. ] n the case oi larger 
works, which would irrigate in more than one village or estate, it would be better 
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for Government to undertake tlieir construction as State works. The only 
classes of private works, other tlian wells, in connection with which the assistance 
of Government 4s urgently required are the tanks and field embankments of 
Bundelkhand. By the construction of the Betwa Canal a large portion of the 
Jalaun district has been rendered fairly secure. The Ken and Dassan projects 
will, it is to be hoped, afford similar protection to large areas in Banda and 
Hamirpur ; but in all these districts, more especially in Jhansi and Hamirpur, 
there will still remain large areas, which will ^ve to depend for their protection 
on the utilization of the local rainfall. The aieathat can thus be provided for 
will be small ; the works themselves will be small and scattered ; and, at the 
best, the protection afforded will be incomplete. But, excepting perhaps the 
Ken and Dassan canal projects, there are no possible irrigation works in the 
United Provinces, which are of more pressing necessity than these, or to which 
the attention of the Irrigation Bexiartment can be more usefully directed Here, 
as elsewhere, these small works will be liable to fail in a year of drought 
There is no doubt, however, that the villages wliioh suffered most during the 
recent dry years were those which had no tanks , and we have had ample 
evidence, from Mr Silberrad, the Sub-divisional Officer of Lalitpur, and others, 
of the general benefits doriyed from the tanks and embankments, and of the 
good results of the repairs and improvements carried out during the himinc of 
1896-97 and the drought of 1899-1901 When an Engineer has been appointed, 
as recommended m paragraph 530, and provided with the required staff, the 
first measure necessary will bo a systematic reconnaissance of each separate 
catchment, and a survey of the tanks at present existing and of any suitable 
sites for new tanks The tanks which seem worth repairing should then be 
selected ; and in each case a rough estimate should be made of the cost of 
Xilacmg the work in a thorough state of repair, and of providing it with a projicr 
outlet and an escape for flood waters Rough estimates should also bo made of 
the cost of possible new tanks, including large field embankments, and in each 
case an estimate should be made of the area hkcly to be benefited. With these 
estimates available, the extent to which the cultivators are willing to meet the 
cost can be ascertained, and the assistance which Government can reasonably be 
expected to render in carrying out the work can be considered. It can then be 
decided whether a detailed project and estimate is worth preparing, with the 
object either of haifing the work carried out at once as a State or private work, 
or of having it brought on to the programme of relief works. 

654. In respect of the extent to which Government assistance will be 
required our information is not sufficiently detailed to enable us to form any 
definite opinion. But wo have no hesitation in saying that, generally speaking, 
very much more liberal assistance will be needed, and may reasonably be 
rendered, than that which we have recommended for similar works in the Central 
Provinces (paragraphs 366, 361, 362, 376, and 376). With tliis reservation our 
recommendation regarding those works may be read as being generally 
applicable to those. The recommendation made in paragraph 376, that in certain 
cases Government should bear the whole cost of the work if tlie tenants agreed to 
pay a small annual chaise on the acreage benefited, would appear to be specially 
suitable to the small tanks and field embankments of Bundelkhand. No work 
cither of improvement or construction should be undertaken until the land- 
tiwners concerned have agreed to be responsible for the annual petty repairs. 
The recommendations regarding acquisition of land (paragraph 362) may be 
taken as applicable to all districts of these Provinces in which there are private 
canak, or m which there appears to be any scope for their useful extension. 

(»). — Famine works emd programmes, < 

■ 

565 Famine of* 1896-S7.— There have been no works of famine relief carried 
out in the TJnited Brovinces since 1896-97 ; and as the works carried out in that 
year lyavc been dealt with in the Report of tlie Famine Commission of 1898, it is 
unnecessary for us to refer to them bejond noting that, out of a total expendi- 
ture of 121 lakhs incurred on works of relief, Rs. 20,000 only were spent on 
actual works of irrigation. This small sum was spent by employing reliei labour 
on the Fatchpur Branch of the Lower Ganges Canal, which was then under 
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construction as an ordinary work. Over 56 lakhs were indeed spent in improv- 
ing and deepening tanks, and in constructing a few new tanks in the Banda dis- 
trict, and we have had evidence as to the real utility of some of these works in 
extending irrigation and rendering the water-supply more secure.* But the vast 
majority consisted of mere deepening of village tanks, which are used almost 
entirely for domestic purposes and supplying water to cattle. These works have 
their own use , but we have no doubt that, at least in the districts south of the 
Jumna where the famine was most felt, many of much greater and more per- 
manent utility than those which were actually carried out, could have been pro- 
vided if projects had been in readiness for the improvement and repair of exist- 
ing irrigation tanks, and for the construction of new tanks and field embank- 
ments. 

566. Programmes of relief works . — ^The latest programmes which were laid 
before us certainly provide ample work for any number of people who are likely 
to require employment ; and village works occupy a prominent place in the 
programme of almost every district The great bulk of the w'ork, however, still 
consists of raising roads, coUecting road metal, and deepening village tanks ; and 
in most part of the Provinces this must continue to be the case But, in the 
south- Junma districts at least, wh^c famine is most frequent, we have no doubt 
that, if the proposals made in the previous section are accepted, it will he 
possible to substitute for some doubtful works now on the programme a number 
of really useful irrigation works, including field embankments. > 

657 Works in ravines — While in Bundclkhand we had an opportunity of 
inspecting some small tank works at Baksha, which were constructed 14- years 
ago by Mr. G. E. Ward, at that time Commissioner of Jhansi The ob]cct of 
these works was to check scouring and ravining, caused by the too rapid oft- 
fiow of the rainfall, by throwing across the minor drainage lines a senes of low 
banks, so that after heavy rain there should be a succession of shallow ponds, the 
water in which would by degrees soak into the subsoil and tend to raise the 
spring level in the neighbouring wells. The banks would at the same time 
check the denudation o 3 soil which would be deposited in the ponds and form a 
bed of good soil which could bo sown with a fabt crop as the water disappeared 
A similar system has been practised laigely by the French Forest* Department 
in the valleys of the Alps. We found that the deposits mbove the banks at 
Kaksha were not very extensive, and that no attempt had beenmade to cultivate 
above the banks ; but the hanks have been useful in increasing the cold weather 
supply of the stream, and in maintaining the water level of the wells in the 
immediate vicimty where there was a large area under cultivation Any 
measures for checking denudation and retaining water in Pundelkhand arc desir- 
able ; but a number of years must necessarily elapse before any tangible results 
can be obtained such as would 3U8tify considerable expenditure on them by the 
State, more especially where the people cannot be relied on to do their part in 
keeping them in repair. Nevertheless we think that they are works on which, 
in the absence of anything better, relief labour may with advantage be employed, 
if suitable sites have been carefully selected beforehand 
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658 Introduotor ^ — The provinces of Upper Burma and Baluoliistan were 
both excluded from our tour of inquiry ; but for statistical purposes we have 
included them in the area dealt with m this r. port, and we shall now give a 
brief abstract of the information which has been furnished to us regarding 
irrigation works, both State and pn'vate, in each of the two provinces, and the 
possibility of their further development. 


Section T. — UPPER BURMA, 

669. General conditions . — Irrigation in Upper Burma is for the most part 
confined to the ‘dry zone,’ a tract from which tlie Arakan hills divert the rain of 
the south-west monsoon, it extends from Minbu and Mag we in the south to 
Shwebo in the north. Within this tract the rainfall vanes locally from only 
lo to 30 inches, and it is liable to great annual fluctuations. In many places 
the local rainfall affords the only source of irrigation, and when this fails and 
there is no hope of seeming a crop, the people migrate in search of employment 
into Lower Burma In the seventeen Biitish districts comprised in Upper 
Burma, about 4| million acres were cropped in 1900-01 ; and of this 828,000 
acres or about 18 per cent, were irrigated. Rice constituted about one-half, and 
the millets, about one-fourth of the total cropped area. 

660. State irrigation works — The State irrigation works of Upper 
Burma may be classed under two heads * major works and minor works. 
There are only two major works — ^the Mandalay and Shwebo Canals, both of 
which are still under construction. The former will utilize the waters of the 
Madava river for the annual irrigation of about 90,000 acres in a portion of 
the Mandalay distnet which has suffered frequently from drought It is esti- 
mated to cost 47i lakhs and to yield a net return of OJ per cent. The canal 
was opened in 1902, but the system of distributing channels is still incomplete 
The Shwebo Canal) from the Mu river, is estimated to cost 48 lakhs and to yield a 
return of over 8 per cent, on capital. 1 1 will iirigate 150,(i00 acres in the Shwebo 
and Sagaing districts where, owing to the uncertainty of the rainfall, cultivation 
is very precarious The canal is not expected to come into operation until 
1906. 

601. Tlin minor works consist of about 200 works for which revenue accounts 
only are kept, and some smaller works which yield no revenue The works for 
which levenue accounts are kept comprise 14 canals, 4 large storage works, aud a 
number of smaller canals and tanks. Most of them are old works which were in 
existence at the time of annexation , but many of them had fallen into disuse 
owing to tho want of arrangements for controlling floods, and, in the case of canals, 
to faulty alignment and the absence of permanent weirs, regulators, and falls. 
The works had been greatly neglected in tho later years of Burmese rule, 
and since annexation an outlay of about 50 lakhs has been incurred on their 
improvement and on the construction of additional works. In 1900-01 the 
receipts, including the share of land revenue credited to the works, exceeded 
the total charges bv 4 lakhs. On the completion of the works of extension and 
improvement the annual net revenue will probably exceed twice that sum. As 
already stated, tho works inigate annually about 350,000 acres 

r V 

«. 

6C2. Scope for extension of State works . — In addition to the two major 
works, one of which is nearly completed and the other still under construction, only 
two works of any considerable size have been proposed — the Mon and Yenatha 
Canals 'fhe former consists of canals on the north and south sides of the Mon 
river, taking out from above a weir common to both ^sterns These eAnala 
will effectively protect a portion of the Minbu district which is now subject 
to frequently recurring scarcity. The estimate for the works, amounting to 
44 lakhs, has recently been sanctioned. The canal will irrigate annually about 
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79 ,000 acres or 93 per cent, of the irrigable area, and is expected to yield a net 
return of 6*7 per cent, on its capital cost. The Yenatha Canal is a smaller and 
less promising •work, for the utilization of the surplus supply of the Madaya river. 
It is estimated to cost about 10 lakhs, to irrigate annually 16,O0O acres, and to 
yield a net return of oyer 5 per cent, on capital cost. These are the only large 
irrigation schemes likely to be carried out in Upper Burma, as thero is said to be 
no prospect of utilizing the -waters of the Irrawaddy,’ Myitnge, and Chindwin 
rivers. 

563. Nor does there appear to bo much prospect for the further construction 
of minor irrigation works, past operations having exhausted most of tho favour* 
able sites. In the Kyaukse district, however, which is traversed by two rivers 
and irrigated by thirteen canals, there is stiU room for extending ^rigation by 
impro-ying the smaller distributary channels. A considerable expenditure has 
been incurred on constructine permanent weirs for nine of tho canals, and on 
enlarging and remodelling the larger channels. A continuance for a few years of 
the present policy of granting Kheral allotments for these works of improvement 
will admit of the minor distributary channels receiving attention, and should result 
in a considerable extension of the irrigated area The same remark applies to 
the distributary system of tho Nyaungyan-Minhla storage works in the Meiktila 
district. There appears to be al^ some possibility of utilizing, for the extension 
of irrigation in the eastern districts of the dry zone, the more assured and 
abundant rainfall of the Southern Shan States plateau, and of'the range of hills 
which divide Yamethin from Magwe, and Meiktila from Myingyan. Elsewhere 
there is apparently but little if any possibility of constructing works for tho irriga- 
tion of any portion of the dry zone, exceptmg such as would be entirely dependent 
upon a scanty and uncertain local rainfall ; and the advisability of consteucting 
works which would certainly fail in a dry year, and which might attract a popula 
tion that could be better located elsewhere, is extremely doubtful Certainly 
tho execution of works for which the water-supply is not assured should be post- 
poned until daily registration of the flow, throughout a number of rainy seasons, 
shows conclusively what supply will be available. 

664. Private irrigation works . — "We have but little information regarding 
the private irrigation works of Upper Burma By far the most important arc 
the private canals which irrigate aimually about 300,000 ac^es. Two-thirds of 
this area lies in the single district of Magwe, in which every stream flowing 
from the hills towards the Irrawaddy has a series of sand or brushwood hands 
with a channel to each Those temporary works are constructed by the •villagers 
who combine either to construct them themselves or to hire a contractor. In 
this district nearly tho whole area that it is possible to bring under irrigation is 
occupied by these small canais and many of the streams are taxed almost beyond 
their capacity. In addition to tho area irrigated by private canals in Upper 
Burma, about 75,000 acres arc irrigated from small private tanks and 100,000 
from * other sources.’ In a favourable year about 7,000 acres, or less than one 
per cent, of the whole irrigated area, are watered from wells With regard -to 
well-irrigation, the Honourable Mr. Norton, to whom we are indebted for much 
of the information contained in this section, writes — 

Well-imgation has not been mentioned by any of the district officers, but the little 
experience that has been obtained tends to show that the Burman cultivator finds it too 
expensive and the labour involved too heavy There is no demand for loans to construct wells, 
and the only irrigation at present practn-ed is by means of temporary shallow wells ivith rudely 
oonstmeted bucket lifts for betel, vine, or onion cultivation There does not appear any imme- 
diate prospect of extension in this mode of irrigation 

666. Field embankments . — Embankments ‘known locally as kazins for re- 
taining the rain water m the fields are to be found wherever nee is grown. 

666. Programmes Programmes have been prepared for all 

districts which are at all liable to famine Eor tho Meiktila, Yamethin, and 
Myingyan districts, thei are incomplete, and an Engineer is specially 
engaged in proparing a programme of irrigation works for these districts, chiefly 
with the object of providing a sufiBcient number of test-works. The Mon and 
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Ycnatha 'Canals will» it is said, suffice for all the relief labour likely to be required 
in the next 11 years. And with a people so well accustomed to migration there 
would appear Jo be no objection to drafting relief labourers on to these works 
When the necessary observations have been made of the supplies likely to be 
available for contemplated works, the programmes should be extended so as to 
include not only a sufficient number of test-works, but also all schemes which 
promise to have any real protective value 


Section II.— BALUCHISTAN 

567. Oeneral conditiom. — The information which is available with regard 
to irrigation in Baluchistan is necessarily incomplete Only a small portion of 
the provincS is under British rule, and it is only about 25 years since the 
British Government has been in any way connectsd with the administration of 
the country The population, especially in the districts of Thai Chotiali and 
Zhob, is scanty, and in many parts the inhabitants are accustomed to retire 
with their flocks across the border when forced to do so by unfavourable seasons 
'I’lio pwple are sheiilierds rather than agriculturists The extension of irriga- 
tion works, giving a fairly permanent supply of water, would induce the people 
to settle down and take to cultiiation Unfortunately, in many parts of the 
province, the only sources of supply for irrigation purposes are the floods which 
come down from the hills with great velocity ; they last only for a short time, and 
the water is heavily laden with silt. 

568 --In the plains and lower valleys the annual rainfall varies 

from 6 to 7 inches, and is received chiefly during the summer months. The 
higher portions of the province (3,000 to 7,000 feet) receive 5 to 11 inches 
chiefly during the winter season 

669 Staie irrigation works — There are only two State irrigation works in 
Baluchistan — the Khushdil Khan reservoir and the 8 hobo Canal, both in the 
t^uetta-Pishin district These two works, constructed at a cost of about 16 
lakhs, irrigate annually an area varying, according to the nature of the season, 
from 4,000 t<5 8,000 acres , and they yield a return of only 1 or 2 per cent on 
their capital cost tlmprovements which are now being earned out, with the 
object of increasing the catchment area, will render the Khushdil Khan reser- 
voir a more useful and profitable work ; and it is possible that closer profes- 
sional supervision may increase the utility of the Shebo Canal. 

570. jExtensiona of State irrigation works. — The possibilities of construct- 
ing new works, both State and private, have recently been investigated by 
Mr Mellor, of th^ Punjab Irrigation Department, who has submitted a list of 
thirteen proposed State works. Their sites all lie in the two Bntish districts of 
Quetta- I’ishin and Thai Chot’ali, and in the districts of Zliob and Ghagai which 
are directly under British administration. 3'he\ are small works, costing 
from five thousand 1o four lakhs of lupeos, and aie chiefly for tlie utilization of 
flood wateis It is evident from Mr. Mellor’s leports that there is not mu<h 
scope for the extension of State irrigation works for the utilization of surface 
water, all permanent supplies of surface water being at presen' almost fuUy 
utilized. V\ e have referred in the previous section to the risk of constructing, 
in thinly populated tracts, works which would be dependent upon a scanty local 
rainfall, as they would probably have the effect of bringing in settlers for whom 
it would be difficult to provide in a bad season. 

67l. Private irrigation works — The private irrigation woTks consist 
largely of works for drawing ofl the flood waters of hill torrents or tile waters of 
perennial streams. But the great feature of cultivation in BalUoldstan is the 
hcerez. Field embankments are also extensively made. These ellipses of works 
are thus referred to by Major MacMahon, Bevenue Commissioner, in his Beport 
on Irrigation Works in Baluchistan : — 

The karez is an underground tunnel which taps a supply of water m high ground and 
leadri it on to the surface of lower lying country The system is greatly lesortra to, and to it 
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are due most of the fertile spots in Baluchistan. The karez lequires skilled labour m it^ con« 
struction^ and is not a work on which &,mine labour can be employed. The country^ however^ 
lends itself to such works, and very large areas can be brought under cultivation by their 
means. Karez construction is extending gradually It must remain a 'pmAj^zamtndart work^ 
helped by tahavt advances. Such help should be generously given, as the karez is the great 
stand-by of the country. After inspection of a large portion of Baluchistan, one is convinced 
that the karez must be depended on to do most towards furthering cultivation. 

The only other permanent cultivation depends upon the small permanent supplies of water 
which are to be found in several streams where they debouch on to the extensive level valleys 
^ which lie between the main ranges ot hills The two rivers of the eountry are the Zhob and 
the Nan I'ho permanent supply of these rivers is made full use of. 

Cultivation depending on rainfall is as follows crops sown and matured by laiufall m the 
area cultivated , crops sown in plots which are flooded to a depth of 2 or 3 feet by means of 
dandSy the drainage being held up on the lower slopes at the foot of hills , and, thirdly, crops 
sown in land on to which flood water has been diverted from the neighbouring laige drainage 
channel. 

The only means of extending cultivation lies in~ 

(a) Karezez 

{b) In making use of small permanent buppUes in nullahs by bringmg down iii pipes 
water which would othciwise be lost in the shingle beds before cultivable land is 
reached 

(< ) In making better use of the violent floods which run in most drainagcb after heavy 
ram 

{d) In the neighbourhood of Quetta there are several artesian wells and other jiarts of 
Baluchistan probably offer sites, and it is hoped to push work vigorously in this 
diiection, as most of the water fiom the rainfall soaks down deep into the porous 
soil, and can only be brought to the surface for irrigation purposes by this 
means 

572. ^rtestmi wells —With reference to (cl), we may add that exjierimental 
borings in Baluchistan would appear to offer more hope ol securing artesian 
supplies at a moderate depth than in any other i)art of India The wells which 
have already been made in the Quetta valley are all contined to a very t^mall 
portion of the province, hut there is no reason to su])po8e that artesian wateis 
at the same moderate depths do not exist in other parts On the contrary, in 
Mr. Vredenburg’s report already referred to (I, 217), it is stated that the struc- 
ture of the alluvial deposits in the valley-plain of Quetta is by no means special 
to that locality, but is common in a griatcr or less degree to all the talus deposits 
that fringe the high moimtains of Baluchistan 


t s i 



Ohapteu XXI.-MAT1VE STATES. 

(InOLUDINO AJMEK-MuBWAKA) Bebas, and Coobg.) 


Section I. — BAJPUTANA 

(«). — Loc<d c(mdition$ ; use and value qf irrigation. 

573. ^Physical and agricultural conditions. — Bajputana, with an area of 
about 130,000 square miles, embraces 20 separate States together with the 
British districts of Ajmer and Merwara. In its physical and agricultural 
aspects it presents an extraordinary diversity, including every gradation 
from the sandy and almost rainless plains of Jodhpur and Bikaner with 
their semi-nomad population and ever-shifting cultivation, to the smiling 
wheat valleys ot Kotab, where the crops are more liable to sufier from 
excessive than from dedcient rainfall, or to the black soils of Partabgarh, 
where even opium can be grown without irrigation, and where, until 1899, 
famine is said to have been unknown Almost the whole north-western half of 
the province, comprising the greater portion of Jodhpur and Jaisalmer, the 
Shekhawati district of Jaipur, and all except a small corner of Bikaner, is one 
immense sandy plain traveised by long lines of sand-hills. 'VVithin this area 
the rainfall varies m annual amount from a few inches in the north and west 
to about 14) inches along the soutb-eastem border of the desert. It is seldom 
sufficient to cause any surface flow, and any storage of water for irrigation pur- 
poses is out of the question. The subsoil water lies at a depth varying from 
about 100 or 150 feet in the south-west and north-east to upwards of 300 feet 
along the borders of Smd and Bahawalpur, so that irrigation from wells is also 
impracticable except at a prohibitive cost. Thus within this extensive tract 
there is practically no irrigation except in the extreme north of Bikaner, where 
the sand givds place to loam and a small area is irrigated from the Ghaggar 
Canals and from any surplus water that may be passed on from the Fun]ab 
through the Sirhind and Western Jumna Canals. The scanty population 
support themselves chiefly by their vast herds of camels, cattle, and sheep. Such 
cultivation as there is — mostly millets, pulses, and melons — is dependent entirely 
upon the rainfall, all of which sinks into the sandy soil, so that a very small 
fall is sufficient to bring the crops to maturity. But they are not always 
blessed with even that small modicum, and partial or total failure of the 
crops is a common occurrence. 

674. The country generally slopes upward from the Bann of Cutchand the 
valleys of the Indus and Sutlej rivers until it meets the abrupt northern slopes 
of the Aravalli range between Abu and Ajmer, or the succession of isolated 
lulls which mark the continuation of the range from Ajmer to the borders of 
the Gurgaon district. South-west of Ajmer, along the line of the Luni river 
and immediately under the northern slopes of the Aravallis, there are good 
breadths of permanent cultivation ; but, speaking generally, the Aravallis may 
be said to form a broad dividing line between the sandy desert on the north- 
west and the hilly and more fertile south-eastern portion of Bajputana. South- 
east of the range, instead of a uniform and desolate waste of sand, there are 
extensive ranges of hills, widejriver-valleys, open plateaux, deep ravines, and 
broad stretches of rich alluvial toil — a country generally- of good cultivation and 
with fair facilities for irrigation. Here maize, judr and cotton, wheat, barley, 
gram, opium, and sugar-cane are freely grown. The rainfall, however, is 
precarious and partial, varying much from year to year, and in the same year 
from ^laue to place. The average annual fall gradually increases from a 
minimum of less than 20 inches on the central watershed (Ajmer and Merwara), 
to about 30 inches in the extreme east (Dhiflpur), and to nearly 40 inches 
in the extreme south (Partabgarh and Banswara). The two British districts 
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of Ajmer and Merwara, the northern half of Mewar, and the southern half 
of Jaipur, the States of Kishengarh and Shahpura, and a portion of Tonk, lie on 
or near the limits of the two monsoon currents — one from the Bay of Bengal 
and the other from the south-west. This tract receives in some years an 
ample share of both monsoons, and in others only the fitful remnants of one. 
Thus the annual rainfall is extremely variable. It is sometimes more than 
double the average ; on the other hand, it has been only about half the average 
in no less than six years since 1860 All these years, and others in which the 
’rainfall, though sufficient in amount, was badly distributed throughout the 
season, were years either of scarcity or of famine. But the liability to famine 
is not confined to this tract. All the States to the north and east — Alwar, 
Bhartpur, Bholpur, Karauli, and Bundi— suffer periodically from deficient 
rainfall. Those to the south — the hilly part of Mewar and the States of Kotah, 
Jhalawar, Sirohi, Bangarpur, Fartabgarh, and Banswara — are favoured with a 
more abundant and somewhat steadier rainfall; but recent experience h as 
shown that their position also is by no means secure. 

676. Looking to the records of the past it may be said that B.ajputana is 
liable to suffer once in every 40 or 60 years from an almost complete and 
general failure of the monsoon rainfall, leading to widespread and severe famine ; 
and that, in addition, all parts of the province, except the more favoured 
southern and eastern States, are subject to distress and scarcity, arising from 
a more or less local and partial failure of the rams, once in every six or seven 
years. Of the winter rainfall of Northern India, the province generally 
receives only an insignificant share. 

576. Value of irrigation. — In a province in which the rainfall is so preca- 
rious and the cultivation dependent upon it so insecure, there can scarcely be 
any question as to the utility of irrigation. We have had ample evidence laid 
before us to show that wheie cultivation is possible, the soil, even when falling 
under the generic designation of black cotton soil, is suited to and repays irriga- 
tion , that, where water has been provided, the demand for it is practically 
constant and unlimited, and that, however great the extent to which it may be 
found possible to multiply irrigation works in the cultivable parts of Bajputana, 
there need be no apprehension lest the water should remain unused. 

4 

(m ; . — Existing State irrigation works. 

677. Sources and extent of vmgation. — Excepting the Ghaggar, theMabi, 
and the Ghambal with some of its tributaries, all the rivers of Bajputana have 
their sources within the province and are dependent for their supplies upon the 
local rainfall. W ith one or two exceptions they all run dry, or practically dry, 
soon after the rainy season. They are therefore but ill-suited for the direct supply 
of canals ; while the Ghambal— the one nver which affords a perennial supply- 
traverses that part of the province which has hitherto been least in want of water. 
Thus Bajputana depends for its irrigation almost entirely upon wells and storage 
tanks. South and east of the Aravalli range, water is generally found fairly close 
to the surface, and there are numerous wells in every State , besides numberless 
old tanks scattered over the lace of the country, many of them only large enough 
to provide water for domestic purposes But even the smallest of these are not 
to be despised. They provide drinking water for men and cattle ; the moist bed, 
fertilized by alluvial deposits, is cultivated as the water recedes ; and many of 
them influence the wells by raising and maintaining the level of the subsoil 
water for a considerable distance around them — an effect which is perceptible 
even in years of drought when the bed of the tank is empty Nearly all the 
tanks which are used for purposes of direct irrigation have been made of 
recent years, through professional agency and at the cost of she Buibars, 
though some of the largest and best were made many hundieds ot years ago. 
The States which have been foremost ot late years in providing funds tor 
irrigation works are shown in the following statement. We have not been able 
to procure complete and accurate statistics of the extent of cultivation and 
irrigation in all the various States, but the figures given below, relating to 
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certain States and to the British districts of Ajmer and Menvara, may be 
taken as fairly correct : — 


^ame of btttteor rtrnluiy 


A3iut*r-Mcrfraia 

Jaipur* 

Jodhpur 

Bhnrtpur 

Kotah 

Kishengarli 

Alwur 

Sbahpura 


678 AjmeT-Met wara . — Almost every available catchment in the districts 
of Ajmer and Merwara is utilized to its full extent for the storage of water by 
the numerous tanks, which, with few exceptions, were all made more than 
half a century ago under the directions of Colonels Hall and Dixon. living, 
as these districts do, on one of the main watersheds of India, both the tanks 
and the wells are dependent for their supplies entirely upon the local rainfall. 
There are no large rivers to feed the tanks, nor permanent currents of under- 
ground percolation to feed the wells. The extent to which the irrigated areas 
fluctuate with the rainfall is well exemplified by the following figures for 
very recent years : — 
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13,481 
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There are four classes of tanks. On class 1 the area irrigated is assessed 
each year at certain rates w hicb. vary with the crop grown. The lands irrigated 
from class II pay at rates w Inch vary in proportion to the area irrigated and, 
when the supply for the spring crop runs short, in proportion to the number 
of waterings. This variable system of assessment is said to work very satisfac- 
torily. 1'anks of class 111 pay an assessment fixed for a number of years. These 
three classes of tanks are maintained by Government. Those in class IV pay a 
fixed assessment, but are repaired by the villagers. The tanks arc credited also 
with a share of the revenue assessed on wells whose supply they assist in main- 
taining. After special inquiry the share of the well-revcnuo creditable to the 
tanks was fixed at Rs 86,799..* Except in years of drought, when the receipts 
sometimes fail to cover the w.orking expenses, the works return over 3 per cent, 
on their capital cost of about 26 lakhs. The revenue assessment upon which 
the credit to the tanks depends is, however, very light. 

679. Jatput — Dnriug tbe past 30 years the enlightened rulers of the 
Jaipur State have steadily devoted a considerable annual sum to the construction 
of irrigation woiks. Carried out under the able superviuon of Colonel ^ 
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Swinton Jacob, these works have proved of the greatest benefit both to the 
rulers and the people. The accounts of the works show only tho revenue and 
expenditure for each year ; there are no separate capital accounts. The 
expenditure shown includes tho capital outlay and tho cost of annual repairs, 
but it does not include tho cost of the supervising establishment or the whole 
cost of collecting the revenue. We have, however, been furnished with figures 
from which we have been able to determine approximately* the net revenue for 
each of the past ten years, and the capital outlay to tho end of each year, in the 
base of 14i2 works which were completed before 189fi. We find that the works 
have cost on the average Rs. 124 per acre irrigated. The rate of gross revenue 
averages Bs. 7 93 per acre, and tbo average working expenses Bs i*83 per aore ; 
leaving a net return of Bs 6’1 per acre or 4*92 per cent, on tho capital cost. 
Tho revenue credited to the works consists of a water-rate levied on all lands 
irrigated, and of tho State’s share of the produce fi'om all lands newly brought 
under cultivation by the works. It is understood that, beyond the water-rate, no 
credit is given to the works for the increased outturn on old cultivation or for 
the benefit derived from them by the adjoining wells ; on the other hand, no 
deduction is made for any increase in cultivation that might have taken place 
in the absence of the tank In addition to providing funds for the construction 
of large irrigation works, the Durbar have been liberal in advancing money to 
private persons for the construction of wells During the recent famine 
advances to the amount of three lakbs were given free of interest, of which 
about one-fourth was for i^ells 

680 Jodhpur . — There are but tew tanks in Jodhpur and but few sites 
suitable for making them The six tanks made within the last 20 years, at a 
cost of 15 lakhs, irrigate 15,000 acres in a favourable year. They receive 
no water at all in a dry year, but their effect in raising the level and sweeten- 
ing the water of tbo wells is said to extend for man; miles. Along the base 
of the Aravallis and in the vicinity of the Luni river and its branches, wells 
are extensively used. There are 54,000 wells in the State and, wherever water 
is found at a reasonable depth, there are said to be now a sufficient number, lu 
the sandy plain to the north of the Luni the subsoil water is at a depth of 
300 feet, and in all this extensive tract there is practically no irrigation. The 
State employs a competent Engineer, and the Durbar and the people seem to 
have spared no efforts in making the best use of such scanty f&cilities for irri- 
gation as their country affords. * 

681. Kiahengarh . — More than half the total cultivated area of Eishengarh is 
said to be irrigated in a year of normal rainfall, but in the recent prolonged 
drought the tanks and wells appear to have failed to a greater extent even than 
in the adjoining district of Ajmer. Two-thirds of the whole catchment area 
of the State is already provided with tanks. Territorial difficulties have been 
the chief obstacle to the utilization of the remainder. In view of the extent 
to which the manufacture of salt from the Sambhar lake depends upon a suffi- 
cient supply of water, the Government of India have prohibited the construction 
of new or the extension of existing storage works on any of the feeder streams 
of the lake, whether in British territory or in Native States. One of the most 
important of these feeders is the Bupnagar river, which, rising in the bills near 
Ajmer, traverses and drains the northern and hilly portion of Eishengarh. At 
present there is a difference of opinion as to the extent to which the supply of 
water in the lake is likely to be interfered with by the works which the State 
proposes to construct ; and it is difficult to form a definite opinion in the 
absence of careful observations, extending over a number of years, of the 
rainfall on the catchment and of the resulting flaw at various points along the 
course of the river. Observations of this kind are* now' being made, but the 
1 ecords extend back only to July 1901 Mr. Manilers-Smith, Superintending 
Bngineer, stated before us that one filling of the four tanks proposed in the 
Bupnagar valley, three of which are in Eishengarh, would raise the surface of 
the lake by only If inches, the area of the lake being 90 square miles r but 
pending the investigation now in progress, we have not thought it necessary 
go into the details of his calculations. For the same reason we have also 
refrained from considering whether any deficiency in the salt supply that 
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might be caused by the construction of the proposed work^ could not be met 
by improved arrangements for utilizing, more effectively and scientifically than 
is done at present, the water which is allowed to spread over the whole surface 
of the lake. ’’ 

682. Bhartpur . — In Bhartpur, out of one million acres available for culti- 
vation 76 per cent, is cultivated, and of the cultivated area 24 per cent, is irri- 
gated annually. The State is therefore fairly well protect^ by irrigation. 
During the past five or six years, a great deal of good work has been done in 
constructing new and repairing old irrigation works. By an expenditure of 
slightly over 10 lakhs, the area annually irrigated by the State’s works has been 
increased by over 50,000 acies. The works, besides being of great benefit to the 
cultivator, are a source of considerable profit to the State ; for they yield 
annually Bs. 40,000 m water-rates, and are said to have increased the annual 
Icind revenue by 2^ lakhs during the past six years. The country affords 
unusual iacilities for irrigation, and the works are of a simple and inexpensive 
character. They consist chiefly of embankments or bands carried along a 
contour or across a shallow depression, with the object either of impounding 
and distributing spill waters from neighbouring torrents, or of impounding the 
surface flow from local catchments The country is too flat to admit of any 
prolonged storage of the water. There is in fact only one tank in the State 
in which water is kept in store after the sowing of the winter crops. The 
main object of the hands is to submerge the land above them, so as to fertilize 
the soil by the deposited silt and saturate it for the autumn sowings. The land 
being flat a low bank floods a large area. The Ajan Bund, an earthen bank 12 
miles long, intercepts the spills of the Banganga river and submerges about 14 
square miles of country, the depth of water being nowhere more than 10 feet. 
When there is water to spare during the rains, or when after the rains it is 
being drawn off to prefiare the land for sowing, it is utilized to saturate the 
lands below the embankment. Indirectly the works are of great utility in 
sweetening the often brackish subsoil water and in maintaining the supply of 
the wells. 

683 In Sliahpura out of 60,000 acres under crops, about 20,000 acres are 
irrigated in an ordinary year — half from wells and half from tanks. But in a 
dry year the tan'Ks fail completely , while, it the drought be prolonged over a 
series of years, the wells water only about one-fourth of their usual area. The 
tanks nevertheless are said to yield a substantial return on their cost, in years of 
ordinary rainfall. 

684. Altoar . — In addition to the expenditure of five lakhs in constructing 
22 new tanks, the Alwar Durbar have also spent over 2| lakhs within recent 
years in re-constructing and enlarging 40 old tanks. Irrigation has not been 
developed on many of the tanks, the people preferring to use their wells. The 
good the tanks do is mainly indirect, by sustaining the subsoil water-level. 
In many parts the configuration of the country is not suitable for storage— 
especially near the hills where the steep slopes would necessitate high and 
expensive dams. The valleys are for the most part already occupied by wells, 
the revenue from which is said to be far higher than that obtainable from 
tanks. 

685. Kotah — A rainfall that seldom fails, a fertile black soil, and, until 
recently, a supposed immunity from famine, form a combination little likely to 
lead to the construction of irrigation works Such are the conditions in Eotah. 
Nevertheless there are signs.that the need for irrigation had been felt in that 
State, from time to time, eveii before the recent fanune— the first of which there 
is ^ny record in this favbured country. Small tanks, about 400 in number, 
are scattered over the land. These are said to have been made in the first in- 
stance for irrigation, though they are not now used for that purpose, their beds 
only being cultivated. During the past 20 years the State has advanced 13 
lakhs fur the construction of wells and field embankments. The number of 
wells now in existence is sufficient to irrigate over 36,000 acres in a dry year ; 
and there are besides six fairly large worlu which have been oonstraoted by the 
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Durbar during the past years at a cost of about five lakhs. These irrigate 
9,000 acres and are said to bring in a substantial profit to the State. 

• 

586. Bikaner.— Id. constructing the Ghaggar Canals and a few smaller 
works the IMkaner Durbar have done almost all that it was possible for them 
to do towards developing iriigation in this ill-watered State. On the Ghaggar 
Canals which were made during the famine of 1896-97 in co-operation with the 
Punjab Government, the State incurred an expenditure of orer 2| lakhs. The 
canals depend for their supply on heavy rainfall in the hills, and in almost 
every year since the works were made, the climatic conditions have been un- 
favourable. According to a statement supplied by the Dewan of the State the 
u orks have led to a total increase in revenue of lls. 20,000 per annum. 

687. Other States. — In the remaining States the irrigation is almost entirely 
from wells, and the proportion which the irrigated bears to the 'cultivated area 
varies from about 2.3 per cent, in JDholpurt to 18 in SiroMt 13 in Tonk and 
Bitndi, and 9 in Partabgarh. Jaisalmer is, for the most part, a desert in which 
there is no irrigation. No statistics are available to show the extent of culti- 
vation and irrigation in the 14,220 square miles which are comprised m the 
State of Mewar. There are in this State numberless tanks varying in size from 
the Jai Samand, one of the largest artificial lakes in the world, to the small 
tank at which the cattle of the village are u atered. They are, however, but 
httle used for irrigation; even the great Jai Samand, with a waterspread of 
21 square miles, does not protect more than a few thousand acres. 

588. While this report has been going through the press we have received 
some interesting notes on proposed irrigation works in Dholpur by Sir Swinton 
Jacob who has carefully inspected this State. He writes — 

Natuie could not bare airan^ved better for the interests of Dholpni. If only ^ood use 
IB made of the opportunities afforded, enough watei falls at tbe bigbest part to iriigate the 
griater paii of the State and make it absolutely safe against famine. 

Sir Su inton has examined four sites seleeted by Mr. Thorpe, the State 
Engineer, where it is estimated that \iator might be stored sufficient for tlie 
iriigation of about 75,000 acres. He recommends that the most promising of 
these schemes should he carried out at once. f 

• 

{tii).— Scope for further extensions of State irrigation works. 

589. Irrigation cannot afford complete protection — To protect Eajputana 
—or any largo portion of it — absolutely against famine, by means of irrigation 
works, is an impossibility ; for there is no unfailing source of supply such as 
the glaciers of the Himalayas or the ghdts of Western India afford. It has 
indeed been suggested that the waters of the Sutlej and Bias eould be diverted 
from the Punjab to Kajputana ; but according to the levels which have been 
laid before us, to which reference has been made in the Punjab Chapter, the 
only portion of the province that could be commanded from below the junction 
of those two rivers is a comparatively small tract in the extreme noi th- western 
corner of the Bikaner desert. And even if the Punjab could spare the water 
and the soil of the desert were found to bo suitable for irrigation, the intro- 
duction of a canal into this outlying tract, though of great benefit to a portion 
of Bikanor, would afford no protection to the rest of Bajputana from which 
it is divided by 200 miles of desert. This relatively insignificant area in the 
extreme north-west, and another small tract where the Ohamhal river traverses 
the opposite corner of the province, are no doubt within reach of perennial 
sources of supply ; but, speaking generally, Bajputana is dependent for its irri- 
gation upon local rainfall. All available means of in Ration therefore fail 
under such conditions as have prevailed of late years ; wells for the most* part 
yield loss than half their usual supplies ; many dry up altogether ; and all works 
of surface storage, save the very largest, fail almost completely. 

690. But though the conditions render it impossible for irrigation to afford 
full and completo protection to Bajputana, muoh can be done in the way of 
partial protection. In most years a good deal, and in ordinary years an 
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immcn'e deal, of Tvater now runs to waste. It is not always possible to utilize 
it at any point in each State through which it passes ; for the rivers and sti'eams 
sometimes iun4;hrough impassably deep ravines or through uncultivahle jungle. 
But in the mam, wherever the rainfall is sufficient to cause sur*’ace flow, the 
configuration of the* countiy lends itself to the storage of Mater;and with 
quite ii’ significant exceptions the soil, when cultivable, is suitable for irriga- 
tion. The main problem to be solved then is to utilize to the utmost possible 
extent the water that annually falls within the proiiince; and the example 
nhich has been set in Jaipur shows how much can be done in this direction. 

591. Scope for extensions and improvements Territorial difficulties — In 
the districts of Ajmer and Merwara the catchments are, as we have said, already 
almost tally occupied, and, in some of the States also, there is not much room for 
Mew woiks. J3ut both in British toriitory and the States, the existing works 
were, ivith soirto recent exceptions, built without export assistanco or any 
proper surveys, and much money might be spent in improving them Colonel 
Jacob's cxperieneo in Jaipur shows what can be done even in the ease of existing 
tanks to improve and extend the irrigation by properly surveying and lecon- 
structing them on sound principles, and by aligning and regrading the irrigation 
cbaniuds. In some of the States, however, no attempt has been made to utilize 
the water that now flows useless to the sea, and in perhaps most of them there 
are sites wlicio now large works could be constructed with advantage. As yet, 
although projects liavo been prepared from time to time, no practical attempt 
lias been made to utilize the water of some of the principal rivers of Rauiutana, 
In the case of many of tlie larger projects more than one State is concerned. 
Somol lines the nater-nghts of the States lower down the stream have to he 
provided for. Sometimes a tank that will irrigate the lands of ono State will, 
if con‘^t^uctcd on the most suitable site, submerge the lands of another. In some 
of these cases the difficultu'S may be found insuperable, and for the best possible 
scheme some loss suitable one will have to be substituted. But in many cases 
the liiciidly ami disinterested arbitrament of Government, and the ongirsceiiiig 
skill necessary to etiect a proper division of tlio water, should avail to pioeuro 
settlements such as have already been arrived at, in a tew casc«, by tnomlly 
agreements bet.ieen the States concerne>d, and, at least, no scheme should be 
abandoned for a fess advantageous one until slrenuons effoits have been made, 
and until the persuasive mfiueuoc of the paramount power has been exorcised 
to the full. 

502. Neressiti/for a more detailed and systematic survey. — At present, how- 
ever, nc are ignoiant of the exact capabilities of the countiy for the storage of 
the surface water or of the manner in u hich they can best be made use of , and 
the first thing needed is to collect and record this mforination. A good deal 
hasalicndy beer done during the past few years. "Where the State employs 
a compelent Engineer useful projects have been prepared, some of whioli have 
alieady been cairied out or are in progress. In other States an Engineer, lent 
and paid by the Supreme Government, was employed in a similar manner for 
some inoiitlis previous to our arrival in Bajputanu, and on our recommenda- 
tion the Government of India sanctioned the retention of his services until he 
bad completed bis investigations. The lists of projects nhich were laid before 
U8 — most of them in the rough or preliminary stage — include 27G separate 
works, estimated to cost in the aggregate 139 lakhs and to irrigate over 300,000 
aores. 

593 Those projects, or as many of them as have been drawn up under expert 
advice, nil! be invaluable for I’&bef purposes should famine recur. Wo recom- 
mended that those which .had been proposed by the Government Engineer 
should be completed at once. They consist generally of those schemes which 
appe r (1, upon a cursory examination of thecountrv, to be the most promising. 
But as wo [loiutcd out in a letter addressed to the Government of India on the 
completion of our investigations in Rajputnna “if the maxim that it is 'wrong 
to allow a drop of uater to run to waste in Bajputana is to bo acted on to the 
iullest possible extent something more than this is wanted. What lias been done 
already has been done m a somewhat spasmodic manner and often more or less 
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hurriedly. What is now wanted is the syatematio examination of Rajputana 
m a whole, based upon its physical features rather tlian upon its political divi- 
sions, to which latter regard would he paid only so far as is neuegsary to secure 
4,he ri,jhts in water of the several States. Each catchment should he taken 
up in turn and an irrigation reconnaissance made of it 'from its head down- 
wards. Such a reconnaissance would enable the Engineer^ to say whoic dams can 
best be placed or water stored The more detailed surveys upon which plans and 
estimates are to he based should follow in due course, though all of them need not 
.necessarily he undertaken at once. It will be sutUcient to keep alnajsin 
readiness such detailed schemes as will afford an ample piogramme for lelief 
should famine again occur.** We may add that, in designing storage reservoirs 
for Jtajputana as w^ell as for other parts of India, we think it prefers hie 
to err on the side of making them too large, rather than too small. We 
believe that in general the capacity of reservoirs has been calculated with 
regard to tne mean rainfall of the catchment basin. In exceptionally heavy 
rain storms, therefore, a large volume of water passes over the waste-weir which 
might have proved of great value had it been retained in the reaenoir. It 
may be said that money is merely wasted if the tank is made so large as only to 
fill once in ten 3 ears, hut the water stored up in that year may w'ell he worth 
tlio money spent in storing it. 

S'ld' Su 'vetfs, ijlam, and estimales should inmri (hly he pri ited — And here 
ive think it necessary to sav that surveys, plans, and paiicrs connected Avithsueh 
projects should invariably bo put into print. We have had evidence, onl.i in 
too many instances, both in Rajpiitana and elsewhere, of the loss of valuable 
plans an<l estimates The labour and money wasted m one such ease would pay 
for the prmting of many sets. 

595 Comulhn^ Engineer for Irrigation ii Jlojpuiant — Wheie the 
Stile ah’oad\ entertains a competent Engineer, he can conduct the recon- 
naissance and detailed suivey. To meet the case of the other, and foi the most 
part smaller States, wo roeommendod, in the letter tiom which ne haicjust 
quoted, that the Government Engineer already employed in completing the 
jirelimiuar.v projects should he retained for the purpose. “But,” we added, 
*' to secure success some supervising agency is required; other^iise the Engineers 
of the different States m.ay plan to ut'lize the same watei Moi^ovei, some of the 
schemes — not many, hut mostlj' large ones — will require the co-opcrition of 
several States, and tinallj' simo of the State Engineers wull be glad of sujiervi- 
sion and assistance.” On these considerations we suggested tlie appointment ot 
a Consulting Engineer for Irrigation in Ilajputana, and that the States should 
he asked to allow their Engineers to consult him. Ho would thoii practically 
diieot the whole survey. We suggested that the Government of India should 
pay the Consulting Engineer and also the Engineers for the sinallor ititos. 
Wo learn with satisfaction that action has alieady been taken to give eiiect to 
these recommendations, and that the direction of the surveys is now in the 
competent hands of Sir Swiulon Jacob. 

696 Assh dance required hy the States — Many of the States are just 
now in financial diffijulties and may not have money to spare immediately, 
even for iirigatioii piojeots however promising. But the gonoial survey 
and even the pniparation of the plans and estimates commits them to nothing. 
As their finances improve they^ will probably ho glad to take up some of the 
iiioat piomising sclioines as productive works Some of them, it is understood, 
are ov'on now ready to borrow' for this purpose, if the Government of India 
will lend the money ; and w'e strongly recorpmend that all reasonable on- 
courag< 5 ment may be afforded m this direction^ In any case, when the 
next famine comes, the existence of the projects in question wull ensure relici 
labour being employed to the best advantage All that is possible will have 
been done to help the States and they will know exactly what is feasible and 
advisable. But it will not be enough to get the schemes drawn up and jllaeed 
on record. Constant encouragement and stimulation will he needed by soma of 
the States at least, if any real progress is to lie made. And to lead them on to 
renewed efforts, a very careful selection should be made of tho schemes to be 
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first taken in hand, so as to ensure a fair return while not committing th State 
to too largo an expenditure. 

• 

697. Difficulties in dealing with Jagira . — The existence of very large jagir 
areas in most of the* Hajputana States constitutes a very real obstacle to the 
extension of irrigation* In some of the States water is given to jagir land^, 
which happen to fall within the khalaa area commanded by a tank, on payment 
of an enhanced — often double — Hate{«rate. But in the case of continuous 
tracts, which form a large proportion of the area of some of the States, the only 
way in which the Durbar can obtain a return for a work that it may wish to 
construct is by special agreement with the jagirdara ; and the latter are usually 
jealous of State interference in their domains. On the other hand, they are not 
sufficiently enterprising and often not sufficiently wealthy to construct such 
works themselves. Signs arc not wholly wanting that the pressure of the 
recent famine has operated to diminish this difficulty, but as a rule the first 
advance will have to ho made in the hhalaa areas. As the protective and 
remunerative nature of irrigation works becomes more apparent, it may be 
hoped that in time they will be extended to jagir areas also ; but meanwhile 
cases will doubtless arise in which a Duibar will hesitate to undertake an ini- 
portant and promising work, merely because the jagir portion ot the iriigable 
area is so considerable that if no return is to be received from it the work will no 
longer be productive. We hope, however, that when serious difficulties of the 
kind occur, it may often be possible for the Political Officers to bring about 
such an arrangement as’ will remove them. 

(to).— Pnaafe irrigation works. 

698. TF'ell irrigation — Prom the figures given in paragiaphs 677 and 687, 
it is evident that in some of the States irrigation from wells has attained largo 
dimensions, while, in almost every State, it. exceeds that from all other sources. 
As the cycle of scanty rainfall through which Bajputana has recently passed 
has been of unprecedented duration, so has the eilect upon the subsoil water 
exceeded all previous experience. In B1 villages of Touk, out of 015 wells 
examined ill 1901, 4-02 were absolutely dry, while the rest were barely working. 
Generally spoakii^, the water level thiougbout the province sank from 10 to 20 
feet, while the i»iigated area diminished to about one-third of the normal. But 
the process was a gradual one ; during the first year of drought the wells wore 
scarcely affected, and on the whole they proved a real and valuable protection 
In parts of Dholpur, it is interesting to note, there appears to he an under- 
ground supply of an artesian nature ; in one well a strong spring of water was 
found at a depth of 120 to 150 feet which rose to within 60 feet of the surface. 

699 Small tanka . — We have already referred to the numerous small tanks 
which exist in so many of the States, and have shown that even the smallest 
of these is not to be despised ; at the least it stops water that would other viise 
flow to waste, and allows it to percolate into the subsoil. In almost every 
State, but especially in those of the central plateau, there are large numbers ot 
such tanks. In Mewar they were made, it is said, in by-gone days from pious 
or charitable motives, to afford a supply of drinking water for men and cattle ; 
and there is now a prejudice against using the water for irrigation, or m any 
w'ay that would result in pecuniary advantage. But whether used for irriga- 
tion or not, these tanks are now for the most part neglected and out of repair. 
It IS curious to note how in this respect they have been affected by the substi- 
tution of a fixed cash assessment for revenue taken in kind. In one State at 
least It was the custom, w'hon the produce of a crop ^ras being divided, to set 
apart a small share for the upkeep of the tank. Now that a cash assessment 
has Ibeen substituted, the burden falls upon the village m'llbah and the tank is 
accordingly neglected. In Tonk, where the substitution has been made in the 
khalaa aica only, we were told that the tanks in the jagir areas are in markedly 
better repair than in the khalaa. It is clear that the system of payment in 
kind secures to the improver a substantial share of the profits of his improve- 
mant, and gives the owner of the tank a direct interest in so regula ting the 
distribution of u ater as to secure the greatest possible economy. 



221 


600. Field ei^hankmenist eto. — There are many subsidiary forms of imga- 
tioa works, the construction of which should be encouraged. In llhartpur the 
larger bands which have been so successful in protecting the country can be 
imitated by the cultivators on a small scale. In Dholpur small*ban](s across 
minor drainage lines have been successful in holding up moisture, in collecting 
silt and in preventing erosion ; and in Kishengarh the embanking of fields has 
been found a valuable meana of protection. In parts of Tonk small irrigation 
outs from streams are largely made use of In the systematic survey which 
we recommend, these minor works should not be neglected, and the importance 
of prosecuting them as widely as possible wherever famine labour is available 
should he impressed upon the States. 

601. Measures for stimulaling the comtructioi <f private irrigation 
works. — Advances for well sinking have been given liberally and taken freely 
in some of the States, and in most further large sums could probably be 
given out with advantage. The rate of interest charged is geneially 6 per 
cent, while in some States (Alwar and Bbartpur) the loans are advanced free 
of interest. But probably the most serious defect in the encouragement 
afforded to private enterprise in Ilajputana is the absenoj of any system ot 
exemption from wet nsiessment, beyond that afforded in many States by a 
settlement for a fixed term. So far as we havc' information, the period 
of exemption is short— from five to seven year'<; but, as might be expected, 
recovery is more elastic and less rigid than in British territory. In Kishen* 
garh, the State’s share of the produce of a field irrigated by a new irri- 
gation work IS reduced, one-tenth only being taken iu the first year, ouc- 
ninth in the second, and so on until the normal one-third is reached after 8 
years This is not much more liberal than a total exemption for six or seven 
yeais, and may be less liberal than the exemption afforded iu Biitish territory ; 
but, when coupled with liberal rules for takavi advances, it appeals to have been 
an attractive inducement to private enterprise. We are of opinion that the 
introduction of such a system, or of a fixed period of exemption, would lead in 
many of the Stati s to a substantial increase of the area protected by irrigation. 
In some States the difficulties attending the construction of wells are consider- 
able, and help from trial borings would be advisable. 

X 

(»). — Famine works and programmes 

602. Ajmer-Merw ira — In the recent famine, the expenditure of 29 lakhs 
on relief works in Ajmor-Merwara was chiefly incurred on the construction 
and repair of roads and the collection of road-m^tal. Eleven lakhs were, 
however, spent on works for the storage of water — cliiefly on constructing 16 
new tanks, of which 11 were completed and 6 left unfinislied. Work on the 
Outra tank was stopped, as it was feared that it might interfere with the supply 
of water to the Sambhar Salt Works Three of the other uncompleted works 
will now bo completed, and one hold over until the recurrence of famine. 

603. Native States. — Out of a total of 61 lakhs spent on relief works in the 
Native States, 41 lakhs were spent on irrigation works, 20 lakhs on railways, 
and the balance on roads and miscellaneous works. The expenditure on irri- 
gation works was incurred on a number of new works — many of whioh have 
been or are now being completed — aud on repairing and improving existing 
tanks. The works selected appear to have been all of real utility; but, except 
iu a few States, there were no lists of suitable schemes leady, and in many 
cases there were no officials on the spot with the.tiaining or experience which 
would enable them to select the most suitable [frcr|ects, to prep.iro detailed plans 
and estimates of the works, and to see that the works were properly constructed. 
The want of a programme of suitable works and of a tiained cstablishmenl led, 
no doubt, to a considerable waste of money in many of tiie States. If effect be 
given to our recommendations (paragraph 5. '3), the Burbai's should be much 
better prepared, as regards their jirogramracs of irrigation works, to meet the 
contingencies ol another famine. Suitable employment, near ihoir homes, will 
be made available for the people, who will thus he saved the trouble and 



expense of moving into British territory where, as in Ajmei>Merw:ara, there is 
often very great difliculty in finding work oven for the resident x>opulation. 


Section II. — KATIIIAWAR. 

conditions ; use and value of irrigation. 

604 . ToUtieal Divisims — Out of 23,503 square miles comprised in the 
peninsula oC Kathiawar, 1,320 square miles are included in the British district 
of Ahmcdabad ; another portion of the same size is in the State of Baroda ; a 
few square miles in the south are in tho possession of the Portuguese ; and the 
remaining area is distributed among nearly 200 more or less independent chiefs 
and landowners. 

635. Physical features — Goologically Kathiawar is an outlying island of the 
Deccan trap series which has been joined to the main land by the silt deposits 
of rivers flowiag into tho gulfs of Outch and Cambay. The surface of the 
country is generally undulating, but it is broken by numerous hills which form 
two very irregular ranges crossing the country from west to east in nearly 
parallel lines. The highest eminences are m the southern range where tho 
summits are sometimes over 2,003 feet above tho soa; one outlying hill, the 
Girnar, rises to 3,036 feet. Those two ranges, and a high narrow table- land 
connecting them, form th^ main watershed from which numerous rivers flow 
to every side in almost direct courses to the sea. The largest, tho Bliddar, has 
a total length of little more than 120 miles. But though none of the rivers is 
of great length, many of them attain a considerable size in the rainy season. 
Some of them are said to bo perennial, but their supplies m the dry season 
are insignificaat Tho Bhddar in favourable years carries a considciable 
volume— averaging about 200 cusocs— throughout tho cold weather, but in 
years of scanty rainfall its supply entirely fails ; in 1900 it was dry before the 
end of November. In all the numerous valleys and evorywhoro in proxi- 
mity to the coast, the subsoil water is found fairly close to the surface. Tho 
water is generally sweet, but it is brackish in places, especially near tho sea 
Inland the Supply fails partially or entirely in years of scanty rainfall. 

T 

606. Sods nnd agriculture. — The soil for the most paid consists of the 
numerous varieties of black soil common to the trap formation It overlies 
generally a porous substratum, and in depth varies from five to ton foot or more 
in tho fertile valleys, to a few inches in tho hills whero the trap shows on the 
surface over largo areas. It is well suited for nrigation, but for irrigation to 
be fully effootive, an evcoptionally large number of waterings appears to be 
necessary. ,/««/— which is grown in all seasons of tho year — bapt^ cotton, and 
til are the principal rain crops ; and wheat, hot-weather Ju ir, cane, rice, and 
vegetables the principal irrigated crops. 

607. Bainfall. — Bound the coast the average annual rainfall varies from 
19 or 20 inches on tho north and west, to 25 inches in the extreme south, and 
28 mohes along the east coast. Inland it averages about 27 inches, excluding 
the higher portion of tho southern hilU where it is said to reach 80 inches, and 
tho alluvial plains to the north-east where the average is about 20 inches. 
From year to year the amount varies between wide limits ; in 1878 the province 
received nearly three times, and in 1899 about one-fourth, the normal amount. 
Tho rainfall is practically confined to the period of tho south-west monsoon, 

that is, from June to early in October. 

€ • 

jG08. Famines — More than one of our witnesses assured us that, untd 
Yeoontly, famine in Kathiawar was almost unknown. But this evidence is 
hardly borne out by the long record of famines given in the Gazetteer of the 
Province In the eighteenth century throe very severe famines arc recorded 
the first due to drought, and the second to excessive rainfall ; of the third the 
cause is not stated In addition there wrure seven years of distress and scarcity. 
Within ibe last century there are said to haVe been at least 14 years in whi<^ 
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the rainfall was so deficient as to lead to more or less severe distress. Of thdaot 
three were years of very severe famine. The famines of 1813 and 1877 were 
aggravated in each case by a subsequent year of excessive rainfall. • 

609. Utility of irrigation. — From this brief description of the province it is 
evident that, from our point of view, the conditions in Khthiawar resemble in 
many respects those in Fajputana. There are the same difiicultics arising 
•from the conflicting interests of various States; there is the same liability to 
severe drought, and, though no doubt in a less degree, the same liability to 
suifor from a partial failure of tho rains. There is the same absence of large 
perennial rivers ; the same, if not a greater, liability of the wells to fail in a 
year of scanty rainfall ; and generally the same need for irrigation, and tho 
same dependence upon local rainfall for all means of supplying it. The general 
prevalence in Kathiawar of moisture -retaining black soils renders irrigation un- 
necessary for the monsoon crops even in years of light rainfall, if the rain is 
favourably distributed throughout the sea'^on ; and for the rabi crops in some 
parts of the prctvinoo if tho later rains are abundant In all otlier respects 
tho necessity for saving every drop of water that can be stored at a reasonable 
cost ajipears to be no leas urgent in Kathiawar than it is in Rajputana. In 
years of ample rainfall the water can be utilized for tho cultivation of spring 
and hot-weather crops , and when the rainfall, though suflicient in amount., 
is badly distributed throughout the season, it will nearly always bo beneficial 
to the monsoon crops In years of very scanty rainfall no doubt, here, as in 
liajputana, all but the largest tanks will fail. 

(it ). — Existing State irrigation teorke. 

610. Works constructed before the recent famine. — Irrigation works of any 
considerable size were practically unknown in Kathiawar before the lailure of 
the rams in 1899. Numerous wells were in existence, of which a large number 
had boon oonstraoted by the Chiefs and cultivators in 1877* But m the State 
of Porbandar alone does any attempt appear to have been made to construct 
an irrigation work on a fairly large scale. In 1895 that State undertook the 
construction of a woir and regulator across the Bh.idar river. Tho works weie 
completed during the famine at a total cost of over three lalfhs. They supply 
water, for irrigation by lift, to about 12,000 acres of existing* cultivation and 
will, it IS hoped, bring under the plough about 30,000 acres of low lands now 
lying waste. The State ofiicials appear to have no doubt as to the remunera- 
tive nature of the works. 

611. State wells — The wells which in many cases have been constructed at 

tho cost of tho States are said to yield a handsome return on their cost. Our 
evidence as to the average cost of a well is very conflicting, but an ordinary 
masonry w ell, 30 to 40 feet deep, from which four or five acres are irrigated 
annually, is said to cost from Rs. 300 to lls. COO. In some of the States the 
cost is recovered by the increase in tho State’s share of the produce, which is 
taken in kind. In others the State advances the cost of tho \i ell by instalments 
as the work proceeds, and tho cultivator, after he has made the well, which is 
the property of the State, pays annually Rs. 5 an acre on tho area wliich it is 
capable of inigating, whether the land is irrigated or not ; or a lump sum of 
Rs 20 ; or in some cases an annual pa} ment equal to 10 per cent, of the advance. 
In Junagadh 15,000 wells constructed by the State are said to yield an annual 
return of 5 per cent, on their cost, and in other States an even larger return is 
claimed. • 

• • 

612. Storage works constructed during the»Jamine. — During the recent 
famine, relief labour was largely employed in most of the States on Jihe* con- 
struction of irrigation works. Over 33 lakhs were spent on 64 stora^ works, 
of which 38 wore completed ; and about 18f lakhs in constructing 8,168 jvells. 
Of tho new storage tanks the more important were designed by and constructed 
under the able supervision of Mr. Mawson, Executive Engineer, whose services 
were lent to a number of the States. The information laid before us does not 
enable us to show, with any approach to accuracy, the extent by which the 
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irrigated area of the oountry will be increased by all these works, but, at a 
rough estimate, if they are fully utilized, they uill perhaps irrigate 60,000 
acres annually. It is too early to say what return may be expected from the 
now tanlis. Few, if any of them, are yet in proper working order and the people 
have not yet learned to make the best use of the water. But judging from 
the rates paid for water lifted from wells and from those paid on a few existing 
tanks, we see no reason why storage works in Kathiawar should not be at least 
as profitable as those in Kajputana. On the Lalpuri tank near Bajkot the rates 
vary from Rs. 2 for ordinary monsoon crops to Rs 6 for wheat and Rs 25 for 
sugar-cane. This tank is, no doubt, situated close to an exceptionally good 
market, but in oth( r States Rs. G for wheat appears to be the usual charge, 
and the State secures in addition its share of the increased pioduco. When 
the time comes lor considering the results derived fiom the w’orks recently 
constructed, it will be necessary to make allow ance for the conditions under 
W'hich they w'ero designed and cariied out. In mott cases the designs were <»f 
necessity hurriedly pi epared ; the site was often selected more with a view to 
Its convenience as a famine work than to its being the best for a storage work ; 
and the work was constructed by famine labour and cost at least 30 to 40 per 
cent, in excess of w hat it would have cost if carried out by ordinary labour. 

(»«»). — Scope for further eaitemiona of State irrigation works. 

613. Neceasify for storage works. — The solo source of supply being a local 
rainfall which is practically confined to a few months of the year, an extensive 
system of storage works is the only means of increasing the irrigated area of 
Kathiawar to anything hke the extent required for protection against famine. 
With few' exceptions the rivers are in flow only during the monsoon months, 
when water is least required, so that any extensive system of canals is out of 
the question. There may bo scope on one or I wo of the larger nvers for con- 
structing works similar to those recently made on the Bhadar in Porbandar; 
and the monsoon suiqdios of even the smaller rivers m.ght perhaps bo utilized 
for kkarij cultivation, especially where the soil is suited to nee No doubt also 
there is still loom for a consul ei able increase in the utilization by wells of 
that portioii of the supply w hich percolates into the subsoil ; but at the best the 
area that can h6 iiiigatcd in this way W'lil fall far shoit of tho protective re- 
quirements of the province. On the whole, it seems probable that, as in Raj- 
piitana, the total amount of protection that can be aflordod by all possible forms 
of iriigation works will still bo inadequate. Mr Maw son estimates that in 
no case would it be possible to protect more than onc-fiith of the cultivation 
by means of irrigation wroik«5. On the information at present available it 
would bo impossible to check this estimate, but we have no doubt that in the 
storago of water lies the only means of making any considerable addition to the 
present msufiicicnt means of irrigation in many parts of tho province. 

C14». Facilities for storage works. — Tho general formation of the country 
is well adapted to the construction of tanks, consisting as it docs of hills that 
attract a heaiy monsoon Kiinfall and of fcriile v.illeys or plains whose soils 
arc on the whole well suited for irrigation. Bub the catchments are often so 
small that in a year of dr(>ught the tanks may not fill and oven where tho 
catchments arc large, it may often be difficult to find suitable sites for tanks 
on a largo scale. The population also is scanty and unaccustomed to wet 
cultivation ; and, though in many parts rali crops are seldom possible without 
irrigation, a light rainfall if fairly well distributed secures a fine autumn harvest. 
Thus, though the people are at present keen for the oxtension of irrigation, wo 
do not feel at all certain that on the return < f more. favourable seasons, they 
will not revert to their former less laborious practice. 

* 

616. Political difficulties. — The main obstacles to tho extension of tank 
irrigation are, however, political. All the difficulties that exist in Rajputana 
are here greatly intensified by the extreme smallness of most of tho States, 
and by the manner in which their territories are intermingled. In many 
~ arts, where the physical conditions are favourable, it is almost impossible to 
n4 sites for tanks of which both the submei^ed and the irrigated areas would 
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lie in the same State The borders of raaiiy of the streams are fringed with 
wells, the water level in which would be injuriously affected by holding up the 
cold-weather supply higher up the stream, and distribution 'of the water 
among the various States interested is often hardly possible. Again, the feudal 
tenure-holders, who correspond w'ith the jagirdara of Kajputana, have been 
invested with an even greater degree of independence than they have attained 
in that province ; while large assignments of land revenue, generally in the 
form of shares of villages to the Girdaids or descendants of old free-bootors, 
‘hamper all revenue administration, since the consent of all the shard's has to 
be obtained to any measure that may aifect the value of their shares. Broadly 
speaking, nothing in the way of an irrigation work on anvthing like a consider- 
able scale, is possible without the eo-oporation of many of the States, while even 
the smallest works are likely to be objected to by the States lower doivn the 
catchment. 

616. But the very conditions that make co-operation difficult will justify 
the exercise of such political pressure as may bo neccssaiy to ensure the utiliza- 
tion of the available water-supply to the best advantage of all. Whatever 
obioctions may be raised during the progress of the negotiations the Chiefs will, 
we have no doubt, be glad in the end to have been persuaded to their benefit. 
The Porbandar State affords two conspicuous instances of the necessity for 
some such control It lies at the mouth of the Bhadar iiver, the water of 
which, as already noted, has been utilized with great success and at consider- 
able expense. But that success depends wholly upon the cold-weather flow of 
the river not being interfered with since the flatness of the country reudors the 
stoiage ot a rabi> supply impossihlo At present there is nothing to prevent 
such interference Again, some 40 years ago, the State ot Jamnagar thiew a 
weir across the Vartu iiver which runs through Porbandar Only a small 
}>ortion of the supply was thus held up and utilized ; the remainder has been 
diverted from its natural channel so that it passes uselessly to the sea. Wo were 
intormod tliat the matter had been in dispute lor many years, but that no final 
adjudication had yet boon made 

617. Completton of unfinished fmmm tanks — Many of the t*anks eliich 
wore undertaken by famine laliour during the recent i'amino are still unfinished. 
Others are so far completed that the pi'oplc are irrigatmg’from them ; but 
they have been finished in a Imiry, and upon most of them more or less further 
expenditure is desirable in order to secure the best returns fertile money which 
has already been spent upon them The first thing to be done is to arrange 
tor this further expenditure and to complete such of the works as are worth 
completing. The amounts required are not likely to he large, but in many of 
the States, owing to the loss of revenue and the expenditure incurred daring 
the recent famine, the exchequer is now empty. We think that in such cases 
the Government of India should, when necessary, assist the States in completing 
the works with loans upon moderate terms. 

618. Systematic survey of the country . — No programme of now works can 
he proposed until a systematic survey of the country has been made similar to 
that recommended for Bajputana. Por this w ork it will be necessarv to depute 
a specially qualified officer lor the .nvestigatioii of projects in those States 
which have no engineers of their own His salary and the cost of liis subordi- 
nate establishment might, we think, he met from Impeiial funds It would be 
his duty to make, in conjunction with the Staic engineers, a general survey 
of ihe irrigational possibilities ot the entire provipce , to projuise as many self- 
contained works for each jState as may be possililc, hut ut the same time to 
consider other schemes which mav ail cot muie than one State , and to propose 
the best means of utilizing the available supply of water with reference only to 
]>hysioal considerations, and not to territorial houndaiic's, due regard, howevei, 
being paid to the rights in the water of the several States concerned. To enable 
many of the States to undertake the works it may be necessary lor Government 
to advance loans on liberal terms i^ut except when relief works aie necessary 
w'e do not think that the States should bo pressed to spend, at any rate borrowed 
monqy, uixm extensive new works until they have seen whether the demand 
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I'or v’ator on existing tanks stands the test of a cycle of normal years. It may 
be that the possibility of rab^ cultivation will bo sufficient to produce a constant 
demand ; but^n view ot the character of the people we think it would be un- 
wise to assume too readily that this will be the case. If the demand persists, 
tanks should be very remunerative at the water-rates now charged ; but 
there is of course a p6ssibility that it may be found necessary to reduce some of 
those rates when favourable seasons again become the rule 

(iv). — Frivate irrigation works. 

619. Frivate wells . — A few small irrigation channels have been constructed 
by the cultivators m some of the States ; ivith these exceptions the private 
irrigation works in Kathiawar consist solely of wells ; and even of these, as 
we have said, a largo proportion have been constructed by and are the property 
of the States The facilities for the construction of wells vary greatly in differ- 
ent paits of the i>rovince, the subsoil water being only eight to ten feet deep 
in many jilaces near the coast, and 30 feet to 35 feet over a great i>ortion of the 
area Their construction offers no special difficulties and the sites are usually 
selected by local water-diviners w’hose 3 udgmcnt is said to be unerring. But as 
usual in black cotton soil the water-supply is micertain both in quality and quan- 
tity, and in many States only a voiy limited area can be protected in this manner. 
'W hen wells are constructed by the State, the agency of the cultivator and his 
home labour are largely employed. The practice seems to be to advance mate- 
lial and capital and to leave to the cultivator, under supervision of the local 
officers, the execution of all work w'hich does not involve the employment of 
highly skilled labour, in return for State aid the cultivator pa^ s either in kind 
by the usual share ot the produce, which is of course increased considerably in 
consequence of the irrigation, or by an addition to bis cash assessment usually 
calculated to corresiiond with this increase. We are unable to judge how far 
this system has succeeded, but it has better chances of success in those States 
which are small, and in which therefore the autliorities are able to get in close 
touch with the cultivators, whom they can influence in many ways not open to 
the officialaof the large Government Departments of Biitish India. We have 
not been able to procuie statistics showing this extent of the area irrigated irom 
wells in the varidus States, but the number of wells in the coast districts is 
laige, there are 11,725 m Junagadh, 13,794 in Bhavnagar, and 4,340 in Por- 
bandur. Considcimg the character of the people, who are lor the most part 
avei-se Irom the additional labour involved, any extension of \i cll-irrigation must 
pinbubly be slow, but there is no reason w hy it should not eventually be very 
considerable. There aie undoubtedly extensive tracts suited to w'ell-irrigation, 
and it rests wich the States to stimulate the construction ot wells in them by 
advances or the system of State aid and construction already prevalent. When 
any Stale is desirous of advancing money for wells oi wishes to construct them 
out ot its own resources, flnancial aid, in the shape ot loans at moderate rates, 
might be granted by the Imperial Government under such safeguards as may be 
required to eusuie the expenditure ot the money lent on the objects for which 
It is borrowed. A considerable number of wells w'ere begun in the famine, but 
in many cases they were never finished, work being discontinued as soon as 
rock or hard soil was reached. As in the case of other famine woiks the States 
should be urged to complete, or to advance further money for the completion ot 
sueli of them asinv'olvc slight additional expenditure and have a fair certainty 
ot bemg used. Where necessary the States might be assisted financially for the 
puiposse. We gather that the wells in Kathiawar tailed more mateiially in 
the first year ot drought than was the case either in lla 3 putana or in Gujerat ; 
and, as tank construction extends, well construction should be pressed on band in 
hand with it, the former greatly increasing the security afforded by the latter. 

(©). — Fatmue works and programmes. 

620. Employment of famine labour . — The works on which famine labour 
w as employed during the recent famine consisted mainly of the irrigation works 
to w’hicb W’^c have already icf erred, recommending their completion in certain 
cases i and, with regard to providing suitable works for any future famine, the 
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recommendations wliioh we have made in paragraph 61 8 should result in the 
prepat’ation of a programme of really useful works. Our recommendation to 
proceed tentatively in the construction of new works in ordinary drears does not 
apply to a year of famine, when the works should be pushed on to the utmost 
extent necessary for the employment of famine labour ; and at the end of the 
famine, those works should bo finished which will repay the cost of their com- 
pletion, irrespective of the expenditure already incurred. 

• 621. Prevention of emigration. — Severe distress in Kathiawar leads to 

wholesale immigration of starving people into the adjoining Bntish district*^ 
of Gujerat, and if simultaneously there is famine in those districts, the immi- 
gration gives rise to most serious complications and difficulties. On this ground 
alone we think that Government would he justified in assisting the States in 
the preparation of a complete programme of relief works and in urging that the 
works he put in hand on the first occuiTcncc of a famine ; dealing liberallv, at 
the same time, in the matter of advances to the less wealthy States We would 
observe also that there appears to be a much udder field for the useful employ- 
ment of emigrants from Kathiawar on canal extensions and clearances in Sind 
than in Guj’erat where their presence causes so much I'nibarrassment Immigi’ii- 
tion in+o Sind would be much facilitated by the construction of the projxisod 
railway for connecting Kathiawar with Lowt^r Sind which appears to us, on this 
account, to be a project deserving favourable consideration 


Section III — MYSORE (and Cooug). 

(*) . — Local condttione : me and value of irrigation, 

622 Physical features — The State of Mysore, with a population number- 
ing 5,4'lt9,923, covers an area of 29,417 square miles, of which about oiie- 
third, known as the ‘ Malnad,’ lies on the eastern slojies of the Western Ghats ; 
the remainder, known as the ‘ Maidan,’ is a rolhng plateau lying in the angle 
formed by the Eastern and Western Ghats which meet in the Nilginhills in the 
southern comer of the province. Tlie general elevation of the plateau vanes 
from about 2,000 feet above sea-level in the north and south, to about 3,000 
feet along the central watershed which, running roughlv east aq,d west, separates 
the basins of the 'Uungabliadra and Benner rivers on the north from those of 
the Cauvery, Ponniar, and Palur on the south The surface of the country is 
generally undulating, but it is broken by numerous liills which form irregular 
ranges running roughly from noith to south, and it is scored in many parts by 
deep ravines. 

623 Soils and agriculture. — The prevailing soil is a red loam, formed 
chiefly of decomposed gneiss. Irrigation suits this soil and the cultivators readily 
take water for it, but hero and there, especially in the district of Chitaldrug, 
there arc tracts of black soil wliich they are very slow to irrigate even when water 
is available. Out of a total area of nearly 17 ^ million acres for which records 
are available, nearly one-half is uncultivahle or mider forest, sevcii million acres 
are cultivated, and the balance, about million acres, is cultivable waste. The 
gross area under crops in a normal year may be taken as 6,113,000 acres or 
rather more than 1*1 acres per head of jiopulation. Of this area 945,000 are 
irrigated, 105,000 from State canals, 510,000 from tanks, 70,000 from ivells, 
and 230,000 from other sources. The staple crop is ragi {Eleasine corocana)y the 
martta of Northern India, which forms more than half the total area of dry crop 
cultivation. It is sown soon after the commenoQnqcnt of the rains and reaped in 
November and Deoembef. From dry cultivation there is but one crop in the 
year, and there is practically no rotation of crops. *Rico, gram, sugar-cane, *and 
garden produce arc the principal imgated crojis Pice sown on the break of the 
rains is known as Karhka ; that sown in December or January and reaped in 
May is known as Vaishaka Both crops require constant watei mgs for five or six 
months at intervals of four or five days Sugar-cane, of which about 30,000 acres 
are grown annually, requii es water, at intervals of 3 5 or 20 days, for 10 or 11 
paonths of the yeai , To jireparc land for irrigation it has generally t(‘ be levelled 
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off and terraced at a cost to the landowner of Es. 10 to Ka. 25 per acre. In the 
extreme east of the province the people prefer wet to dry cultivation. In the 
central portions, where the population is sparse and less enterprising, dry culti- 
vation is preferred. 

624. Rainfall an^ famines — The province is so situated that it receives the 
rainfall of both monsoons. That from the south-west brings rain from the 
middle of May to about the middle of September and that from the north-east 
from September to about the middle of November. The amount received varies 
enormously according to the locahty. At one point on the Western Ghats the 
annual averaire is said to exceed 350 inches, while at tn o of the recording stations 
in the Chitaldrug district it is barely 17 a inches. For the recording stations 
situated in the Ghats close to the western b<*rder, the average is over 140 inches ; 
but the rainfall rapidly decreases as the clouds drift eastward, and at a distance 
of 30 miles from the border the average is only 31^ inches, while at 50 miles 
o(T it IS only 2.5 inob(“s Eastward of this the average is about 28 inches in the 
soutli-oastern portion of the province, and about 22 inches in the north-eastern 
portion which, as a lule, receives only a scanty share of either monsoon. 

625. Pi’v'vious to 1876-77, there is no record m the history of the province 
of any considerable famine caused by drought alone Famines had followed 
on the devastations of hostile armies, and partial failures of the rains had 
led to severe scarcities in 1821, 18.33, and 1866 ; but these latter w^ere of short 
duration, and until the failure of the rains of 1875, and the still more deficient 
rainfall of 1876, the province was looked upon as practically immune from 
very prolonged drought In these two successive years it received only about 
half its average rainfall The result was a famine which fell with appalling 
severity on the districts of Chitaldrug, Tumkur, Bangalore, and Kolar, and in 
fact on the whole tw'O-thirds of the State lying east of a line drawn through 
the town of Mysore parallel to the Western Ghats The province lost about 
one-fifth ol its population, the ti'easury a year’s revenue or over a million 
sterling , while the loss to the pcojilc in produce, cattle, and other jiropcrty, was 
estimated at nearly 9** million sterling Since then there has been no serious 
failure of tlie rams, but the rainfall lias often been deficient or unfavourably 
distributed throughout tlie season 

V 

626 Value of %ri igation. — Experience, then, has shown that every whei e 
throughout the piovinee save in a narrow strip of assuicd rainfall along the 
western border, irrigation is necessary as a protection against occasional famine 
and the vicissitudes of oi'dinary seasons , while throughout the whole ])rovincc 
it is useful m affording employment to the agricultural classes in the interval 
between the reaping ot tlie dry crops in December and the setting in of the lains 
in May. None of the more valuable crops, such as sugar-cane, garden produce, 
and the best qualities of rice, can bo grown profitably without irrigation ; and 
on an average the value of the produce of a single crop is said to be nearly 
quadrupled in ordinary years by an assuied supply of river water, and increased 
thirty-fold in a year of drought But perhaps the best index to the value of 
irrigation in Mysore \ull be found in the fact that though the irrigated lands 
comprise only about 15 jier cent of the whole occupied area, they pay about 40 
per cent of the total land revenue of the State 

(w ). — Existing State irrigation works. 

627. Classes of works. — The confoimiation of the country, eminently 
adapted as it is for the construction of tanks, has beci\ almost fully utilized for 
this purpose from time immemonal. Some new tanks have no doubt been con- 
structed within recent years, but the majority are old works, the original cost of 
which is now not known They are all classed as State irrigation works, with the 
exception of a small number situated in inam or alienated lands. There are in 
addition numomus canals or river channel works Many of these have been 
improved or constructed by the State and nearly all are under State manage- 
ment. The State irrigation works may therefore be divided into two main 
classes : oanals or river channels, and tanks. 
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628. Canola or river channel toorka — The camla are small irrigating 
channels taking of¥ from above rough stone or masonry dams thrown across one 
or other of the principal rivers. They run generally parallel to and at a short 
distance from the river’s bank and irrigate only the intervening strip of land 
They are fed either directly from the river or from tanks in which the water of 
the river is stored The total length of channels is about 1,000 miles, and they 
irrigate annually upwards of 100,000 aci*es They do not flow continuously 
throughout the year ; they are shut off in December or January, and from that 
time until the commencement of the rains they are opened in rotation, for 7 or 8 
days only in each month, for the irrigation of sugar-cane But they receive a 
sufficient supply in all years for the crops protected by them, and the areas they 
commanded were unaffected oven by the severe drought of 1876-77. All 
works of repair are carried out by Government except the clearance of weeds 
which is left to the cultivators During the regular irrigating season the 
channels are worked and the distribution of the water is supervised by the 
revenue officials. But for half the year, during the dry weather while the 
annual repairs and silt clearances are in progress, most of the channels arc con- 
trolled and their waters distributed by the Public Works Department. 

629. The original cost of many of the channels is not known and there are 
no capital accounts of tho works ; but besides being ol great protective value 
they are also undoubtedly remunerative, so far as the known expenditure 
incurred by the State is concerned Since 18C3-6df just over- 40 lakhs, or say 
Kis. 40 per acre iriigated, liave been spent on constructing new or improving old 
works The total revenue dependent ujion all the works is lakhs or, say, Rs 6 
per acre , while they cost less than a lakh, or Uo. 1 jier acre, to maintain 

630 Tanka — In the whole province of Mysore thiTC are said to be 39,000 
tanks, or one tank to every threc-lourths of a square mile. (Jf these rouqhly 
27»000 arc State tanks, which iiiigate in a noimal year about f)00,()00 acres; 
2,000 arepnvale tanks irrigatiag about 40,000 acres , and the remaining 10,000 
are mere ponds \ielding no revenue Many of tho tanks, especial! v those m the 
Shimoga and Kadur distiiets, arc fed by channels taking off above dams con- 
structed in the beds of adjoining streams or livers , but tho raa 70 idty are con- 
structed across drainage depressions or streams and arc fed diijectly bv the rain- 
fall over the catchment aliovc In almost every valley there fe a chain or series 
of such tanks, one below the other and all discharging into a terminal tanlc The 
embankments forming tho tanks arc, in nearlv all cases, faced with a rough 
stone revetment having a slojje of 1 to 1 or 1^. Most of those from which there 
is direct iriigation arc prov ided with masonry outlets, sluices, and escapes 
Many however arc not used for direct irrigation, but merely to maintain the 
water level of the wells in the valley below and these have no sluices 

631 ClaaaiJicaHon and size of tanks — The tanks are classed according 
to the amount of land revenue dependent on them. All irrigated lands are 
assessed at a consolidated rate which includes the ordinary dry rate of about 8 
annas to Re 1 per acre, and a wet or water advantage rate which is said to 
vary from Rs 2 to Rs 4 for ordinaiy crops, to Rs 9 and moro for gardens A 
tank is classed as a major tank if the lands under it, assessed as irrigated, yield 
over Rs 300 in annual ri'venuc ; and as a minor tank if they yield Rs 300 or 
less. Roughly major tanks are tanks which irrigate 80 acres or more. 

632 There are in all 2,318 major tanks The largest of those which liavc 
been completed is the Sulikere tank, in the Shimoga district, with a capacity of 
3,118 million cubic feet This work has proved a failure owing tc its command- 
ing black cotton soils which the people are reluctant to irrigate The list supplied 
to us of the more important tanks contains only ond other tank u ith a capacity 
of over 1,000 million cubic feet, and only 10 tanks in all with capacities of over 
270 million cubic feet This is not a fact to bo regretted for most of the tanks 
are dependent upon a local and uncertain rainfall and tho remarks which wo 
have already made (paragraph 160) with rciorence to the comparative advan- 
tages, under such conditions, of large and small < anks, are, we think, as appli- 
cable generally to Mysore as to the Deccan districts of Bombay, although in 
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Mysore, especially in the eastern parts, a tank of moderate size has no doubt this 
advantage over a number of small tanks of collectively the same oapaoity^ that 
in years of gogd or ordinary rainfall it admits of a supjdy being held over for the 
cultivation of the Vaiahaka crop. Besides securing a more valuable crop the 
cultivator is thereby enabled to grow his dry and wet crops at different seasons 
of the year, and can gjve to each his undivided attention. 

633. Diatrihution of water , — The distribution of water is done by rnTgcmtia^ 
or hereditary watchmen, who are paid in kind by the cultivators Tlioy open ther 
sluices and lot out the water under the ordcre of the village headmen. The 
system is said to work well in the case of small tanks, but to be the cause of 
many complaints and much waste of water in the case of larger tanks Here, as 
elsewhere, the substitution of money payments for rent paid in kind has been to 
the detriment of irrigation. Formerly, when a portion of the produce went to 
Government and a portion to the rayats, it was to the interests of both, in a 
year of short rainfall, to see that the cultivation under a tank was limited to 
the volume of water available Under the present system of assessment the 
State has not the same interest in limiting the extent of cultivation, and, in con- 
sequence, the sowings are said to he now often much larger than the supply in 
the tank can mature On the other hand, om* of our witnesses assured us that 
he knew of cases in which the tank being only half-full and the water not suffi- 
cient for all, no use bad been made of it, as the cultivators could not agree 
amongst themselves rogaiding its distribution We gathered that such cases are 
not numerous, but we have heard of similar instances in at least one British 
district. 

634. Restoration and repairs of tanka.— The question of the repair and 
maintenance of tanks has evidently been the cause of as much trouble and 
anxiety to the Mysore Durbar as it has been for many years to the authorities in 
the adjoining Vresidcncies ; and in this case also, judged by practical r<‘sults,no 
satisfactory solution of the difficulty has yet been iound. Under rules ivliich 
were issued bv the Chief Commissioner of Mysore in 1873, the v illage autho- 
rities wore held responsible lor the maintenance and upkeep of any tanks that 
were handed over to the rayats on or alter that tunc. If afterwards it n as 
found that a tank, , had not been kept up to the standard to which it had been 
brought when hahded ovoi, the rules directed tliat the work should be carriwl 
out by the district authorities and the cost recovered from the defaulters as a 
revenue demand. These rules arc, it is said, still valid, but as a matter of fact 
they are seldom enforced. In 1885-86, a few ycMirs alter the rendition of the 
prfivinoe, what is called the minor tank system ivas introduced. U nder that 
system minor tanks arc restored and brought up to standard by the rayats 
working under the revenue authorities, the stone and masonry work being done 
by the Pubho Works Department In the case ol maior tanks the whole work 
of restoration is earned out by the Public W orks Do})artmont. As each tank, 
whether major or minor, is restored, it is handed over to the revenue authori- 
ties, who are expected to sec that the r.iyats obey the rules of 1873. We do not 
know how' many tanks have been repaired under this system ; but since 1870-71 
the total number restored, both major and minor, is said to be only 2,881, or at 
the rate of about 96 tanks jier annum Of those 1,305 are major tanks. In 
th(‘ case of minor tanks the initiative is apparently taken by the rayats. When 
they come forward and do the earthwork, the State repairs the masonry works. 
The number of tanks of this class which are annually restored appears to have 
increased considerably during recent years. In 1899 as many as 1,137 were 
dealt with There are, however, still many thousands requiring restoration. 
But even after a tank has been.restored the rayats, we are told, seldom make any 
ellort to keep it up to standard, and there appear to be doubts on the part of some 
of tli .0 revenue officers as to'the legality of enforcing the rules of 1873. Thus 
many even of the restored tanks are now gradually deteriorating. 

635. We understand that a trial is being made of a new system under 
which all repairs am carried out by the State, the rayats’ share being recovered 
in the form of an additional cess There would, no doubt, be certain advantages 
in the introduction of such a system, if it is really impossible to enforce the 
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present rules. We are informed, however, that the whole question of the 
maintenanoe of the tanks is being fully considered by the responsible authorities, 
who recogni/iO its enormous importance ; and it may be hoped that, whatever 
rules are finally adopted, measures will be taken to give them prabtical efiect. 
The only recommendation which we think it necessary to make is that arrange- 
ments should be made for the more frequent periodical overhauling of the minor 
tanks under professional supervision. These as well as thb ina3or tanks should 
,be taken up in regular rotation and brought up to standard once in every 20 or 
30 years, the rayats if necessary being compelled to do their share of the work 
or to pay for it if it is done by the State. For tanks m a series, and in rod soil, 
thirty yearn is named as the period after which, owing j-o the deposit of silt, it 
becomes necessary to raise the weir and embankment by about a foot, so as to 
maintain the capacity of the tank. The period is said to bo distinctly shorter 
in the black cotton soil tracts. 

636. ProtecUoe and financial results . — Except in the case of a few works 
which have been i-ccently constructed, there are no capital accounts tor any of 
the tanks, nor has it boon found possible to determine even roughly their cajiital 
cost. During the twenty years that have elapsed since the rendition of the 
State in 1H81, the Durbai have spent 207 lakhs on irrigation works, of which 
apparently about 160 lakhs were devoted to tanks, but this includes all the 
outlay incurred on annual repairs and on the improvement of old works. There 
IS a difiujulty also in ascertaining the amount of revenue directly due to the 
works, as a separate water-rate is only assessed on lands irrigated from a new 
work, and then only tmtil the oxpiiy of the current settlement. In all other 
eases, the water rate is consolidated with the dry rate, and, as the extent of area 
assessed to iingation is based on the aveiage of good and bad years, the assess- 
ment is paid H hethoi the land is imgated or not, and even when no w ater is 
available for iriigation it is therefore impossible to form any estimate of the 
returns y ieldcd by the tanks, as a v hole, compared with their capital cost The 
few new tanks lor which capital accounts ar<5 maintained, and which baicly pay 
their workuig expenses, cannot bo taken as typical examples, for all the best sites 
had already been occupied bv the older works More than half of the whole 
irrigated area, and about a tilth ot the whole land revenue of the State, are, how- 
ever, directly dependent on the tanks, and there can at least be no question ot 
tlieii* value as piotective works In a dry year no doubt many, and in a very 
dry year almost all, lail , but the good they do in ordmary years is of very 
material assistamje to the cultivator in tiding oi er a bad yeai , and even in the 
driest year they assist in maintaining the level of the subsoil water. Three- 
fourths of the wells in the State are diicctly or indirectly dependent upon them. 
It is, m fact, no exaggeration to say, as one of our witucsscs has said, that the 
tanks in Mysore are the very life of the people. 

637 J?rogrcss made since the famine of 1877 —Before passing to the ques- 
tion of the scope wdiioh exists for the turthor extension of irrigation works, it is 
desirable to consider hriolly in wdiat respects Mysore is now better fitted than it 
w'as in 1876 to withstand a serious famine The most important advantage 
gained lies no doubt in the improvement of the means of communication. 
During tlio famine there was but one sliort line of rail in the whole province — 
the branch line from Jalarpet terminating at Bangalore; its total length within 
the province being little more than 40 miles; and *‘upon the traffic earned 
along this single iron thread, throughout 1877, hung the lives of a million of 
souls.”* Every district in the province is now either traversed by or lias its 
mam town connected with a railway, and the total length of lino within 
the province has been increased to over 450 miles In addition to the extension 
of railways, more than 1,000 miles of new roads Tiavc been opened out and a 
number of largo rivers bridged at a total cost of 'over 60 lakhs The opening 
out of the Kolar gold field has also created a new and imjiortant source of 
industry, which is said to afford employment to about 40,000 peo})lc in a district 
unusuallv liable to drought. • 


* Keport on tlte lliiitor]r o£ Uic tfpbore 1 ntninc ut 1876*78 by Mr. Charles Elliot, C.S.I , F&nuttc CoinmiHioBn. 



638 These improvements are a substantial addition to the general wealth 
and well-being of the province, while the increased means of commuirioation 
will enormously facilitate relief operations in the contingenev of pother 
famine But with regard to the amount of protection afforded by irrigation, 
a matter with which we are more immediately concerned, it cannot be said 
that any very distinct advance has been made. Writing in lb77 the Famme 
Commissioner estimated that before the famine there was more than one acre 
of cultivation to each head of the population, and that about ]•> per cent of the . 
cultivated area was under irrigation. So tar as wo can gather from the data 
which have been supplied to us, the conditions now are much the same as they 
were then The propgrtion which the irrigated area boars to the whole area 
of cultivation certainly does not appear to have increased by more than one per 
cent. 


630 Undcrrivcr channels, which are described as the most valuable form 
of irrigation in Mysore, a distinct advance has no doubt been made, and the 
area irrigated by those works has been nearly doubled within the past 25 years 
But this means an increase of onh' 5 per cent to the whole irrigated area of 
the province, and llie increase is confined for <he most part to the districts which 
are least liable to iamine. lyaigc sums have also been liberally spent in 
improving tb(i tanks, but most of this expenditure seems to have heon necessary 
to pi'cvent retrogression, and it is not said to liavc led to any considerable 
increase in the tank irrigated area On then hole, however, the extension of 
iiTigation has tiilly kept pace with the increases in population and cultivation; 
and all things considered tlie State is now, no doubt, much better (‘quipped to 
meet famine tlian it \ias in 1875. I’lio ])osition, as regaixis the district most 
lialile to be affected by drought, will ho still more improved whim the great 
Marikanavc tank is completed. 

(***). — Scope for Jurlher extemwna of Stale irr^gatioti works 

6A0. General remarks - Outside of the area covered by the Western Ghats 
iienrly every suitabli; site has been ahoady oceupiiid by a storag(‘ work The only 
means of pVoviding any considerable extension ol irrigation in sore must 
lUorc'lore, as in thfj case of the Deccan districts ol Bombay, be sought for in a 
system of canals depending for their supjdies on large storage works in the western 
region of assuicd rainfall Unlortuuatcl\ , the main rivers of Mysore, having their 
sources in the Western Ghats, do not traverse the districts most liable to 
famine Tlieir courses lie eJosc to the Ghats in deep valleys which separate the 
8eoui*c tracts on the \i cst from the prccaiious plateau districts on the east. The 
Tungahhadra flows almost duo north through the districts of Kadur and 
Shimoga, ivliile the Can very and its main tributaries flow to the south-east 
through the distnets of Hassan and Mysore Storage works in the basins of both 
these rivers would be useful — on the Tungahhadra they would be invaluable— 
to the districts of Madras which they subsequently traverse, but they would 
he of little U8(5 to Mysore. The only poi'tions of the State that could he com- 
manded by them lie in the tract that least requires protection. All the difOl- 
eultics that we have referred to in connection with the utilization oi the rainfall 
of the Ohats in the Dcocau districts ot Bombay arc here intensified. The 
courses taken by the rivers, the general level of the country, and the broken 
nature of its surface, would all be serious obstacles against any attempt to carry 
the abundant rainfall of the Ghats on to the main plateau of the province. 
These difficulties might no doubt be overcome, but in all probability the cost 
would be quite prohibitive Keverthcless, the question is, we think, one of such 
\ital impoitance to the Stale tiiat no opinion on this point should be accepted as 
final, until a thorough and *s\ stcmatic reconnaissance has been made by a 
specially qualified Engineer. " Should no possible means be discovered for 
utihziug rainfall stored in the Ghats, Mysore will have to rely, for any extension 
of its Irrigation by means of State works in the tracts liable to famine, upon 
the improvement of its existing tanks and channels, and upon the construction 
of new works for the storage of local rainfall in the comparatively few 
catchments which are not already fully occupied. 
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WOBKS IK PROGBBSS. 

• 

641. The Marikanave tank. — At the time of our risit to the* State two new 
irrigation works were iinder constmetion — the Borakanave tank to store 2,354 
million cubic feet and irrigate 9,000 acres in the Tumkur district, and the Mari- 
kanave reservoir. The latter is a culossal work. The xeservoir is being formed 
by damming up the waters of the Vedavati river in the Chitaldrag district. The 
crest of the masonry dam will ho 142 feet above the river bed ; and, with the 
reservoir full, the water surface will have an area of over 40 square miles, 
while the volume of water impounded will exceed 30,000 million cubic feet, 
'j^is is much more than the capacity of any existing isservoir in India, and but 
little less than that of the great Nile reservoir at Assuan. The natural advan- 
tages of the site are so groat that the project, which had been long under con- 
sideration, has always been a favourite one with engineers. On the other hand, 
although the catchment area is no less than 2,075 square miles, the supply will 
be liable to great fluctuations. The annual rainfall is 25 inches on an average, 
but it has been as low as 8 inches, and the ran- oft from the catchment is 
greatly reduced by a large number of existing tanks. The run-off correspond- 
ing to an annual rainfall of 30, 25, and 15 inches has been calculated at 
19,000, 10,000, and 3,000 million cubic feet, respectively ; and with a fall of 
8 inches there would practically be no run-off at all. It is not considered that 
the tank will fill more than once in 30 years ; but, owing to difficulties con- 
nected with the escape or waste wcii% it has been found hsss costly to construct 
the dam to impound 30,000 million cubic feet than 20,000, the volume originally 
projicsod. Provision is made for an overflow of 60,000 cusocs. The work is 
estimated to cost 39 lakhs, exclusive of establishment and mdircct charges, and 
IS a remarkably cheap one if regard bo paid to its maximum storage capacity. 
But the area which it is proposed to irrigate in ordinary years is fixed at only 
30,000 acres for which, according to the Mysore standard of 0 26 million cubic 
foot per jicro, 7,841 million cubic feet should suffice. It is even considered 
doubtful il this area will be worked up to for many years to come, for the tract 
commanded consists mainly of black cotton soil and is sparsely populated by 
cultivators who are reluctant in changing dry for wet cultivation. 

642. On this subject Colonel Grant, who has been for s<^ many years con- 
nected with the Revonuo Survey of Mysore, and than whom jbhere can be no 
better authority, writes as follows : — 

Theie are cons>i<lerable ‘^tretclieq of black soil in the Devangeie, Cbitaldiug, and Hiruynr 
taluks If black soil is unsuitable to irrigation, impoitant woiks of irrigation, contemplated 
or in band, will be defeated in tboir main object, and will ecitamljr not bo remuneiative , the 
Mankanave project £oi instance * * We know that tho layats who occupy black 

soil, rightly or wiongly, have some prejudice against using iriigation They have baldly ever 
made the experiment, the real truth being that the dry cultivation of black soil is very easy, 
and a bumpei yeai makes up for several years of bad yield Moreover, the rayats of these 
black cotton soils are quite unaccustomed to irngation. Could the Pagavada and more eastern 
rayats be imported to Hmi> ur, I have no doubt they could make something of the oppor- 
tunities offered My own opinion is that the black soil does not admit of legular irriga- 
tion, and that, the means of irrigation provided, water would go little further than saving the 
crops by moderate waterings 1 speak here of irrigation for ordinary dry ciops If black soil 
be converted into what is known as wet land, I believe that it will take several yeai s before 
good Cl ops are obtained, and then only because sand and other eaith has gradually been inter- 
mixed, and the whole has become friable. 

Even if the full area of 30,000 acres of wet crops is brought under culti- 
vation, the work is not likely to return more than 2 per cent, on its capital cost. 
But it has been sanctioned chiefly on account of its protective value, which iu 
a year of drought should bo considerable, even if the tank has been only lialf 
filled by the rainfall of previous years. * * 

• • 

Proposed new works. 

643. River ohanncla and ghaUfed storage worka. — The existing dams are 
sufficient to draw off all the supply generally available in the rivers during the 
dry weather ; and even if this were not the case, tho Madras Government would 
object to any interference with the surplus, or the construction of any work 
likely to reduce the present dry weather supply of the canals in that Presidency. 
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Hence, for the supply of any ‘now canals in Mysore, or to increase the diy wisa- 
thor supply of existing canals, it will be necessary to construct large storage 
reservoirs on thd main rivers or their tributaries, and within the region of assured- 
rainfall. We understand that sites for such works arc now bemg systematically 
investigated, and that the discovery of suitable sites on the Cauverv or its 
branches will lead to a Very large increase in the aiea under river channels ; 
though, as wo have already stated, it will probably be impossible to extend this 
form of irrigation to the tiacts which are most in need of protection. The works, 
however, are, as we have shown, very remimcrative, and the extension of these 
channels, even within the limits of the western districts, will be of very great 
benedt both to the oultivJtors and to the State. The investigations previously 
made, apparently in no very systematic way, have resulted in the discovery of 
only one possible site in the valley of the Cauvery ; and oven this has not 
proved practicable, for the construction of a reservoir would submerge the town 
of Fraserpet A more thorough investigation, which should include those por- 
tions of Coorg and of the Madras Presidency lying ivithin the upper valley of 
the river, may, however, lead to the discovery of other and more practicable 
sites. In the valley of the Tungabhadra some excellent sites liavo been found 
at Ijakvalli and Mudaba ; but, as wo liave said, reservoirs at these sites, though 
of great value to Madras, would apparently be of little use to Mysore. The 
site at Lakvalli has a catchment of 776 square miles, with an average rainfall 
of 160 inches. It is situated in an unhealthy tract and in the midst of valuable 
forests of teak ; but in all other respects it is said to bo one of the finest sites for 
a reservoir in tho whole of India. 

644. But, even if tho investigations should result in the discovery of but 
few suitable sites for new storage ivorks, our evidence leads us to think that 
the ar(‘a irrigated by river (?hannels could bo largely extended by imiiroviiig the 
existing works The Chief Engineer eshmatos that to provide proper masonry 
dams and to improve and cxteaid tho cliannels would cost .ibout 25 lakhs Wo 
think that tho results would justify the expenditure, but tins could easily bo 
tested by remodelling a few selected works 

643 Fro posed new tanks — Tho list of proposed works contains 30 new 
tanks, most of which would receive no supply m a year of drought, though 
many, if not all, lyould be useful in a year ol average rainfall It is proposed 
to prepare tho projects lor thi'se works in detail and to coiistruet, as funds are 
aiailable, anv that promise to be remunerative, those which have a purely 
proteciivc value being left for the emiJoymcnt of labour in a year of scarcity. 

6JiO It is evident that there is not much scojio for ilio extension of irriga- 
tion by means of new tanks constructed outside the region of tho Gh.its ; but, as 
in the" case of river channels, there is re.ison to think that the area matured 
under existing works could he largelv increased, not only by improving tho 
existing tanks, but also by thorouglllv remodelling their channels and provid- 
ing them with proper masoniy or pipe outlets lor tlio distribution of the supply; 
and also, in years of short rainfall, by restricting the area irrigated in proportion 
to tho available supply. 

647. Cost of proposed new works and possible increase %n the area irri- 
gated — Exeluding tho two works under construction, the list of proposed new 
works contains 48 works estimated to cost 107^ laklis, and to irrigate 107,000 
acres in a j oar of ordiiiaiy rainfall imd 56,000 acres in a year of drought Of 
the Litter area only ono-lifth lii's in the precarious eastern districts Those 
figures are not based on detailed surveys or estimates TTiey are admittedly 
only a rough approximation, and thev do not include all the extensions that may 
be rendered possible by tho ccnstruction of ghat-fed storage works, and by minor 
improvements which collcctivelv should have an important effect. But we fear 
that they indicate goncrallv, and, at least as regards tho tracts most liable to 
famine, with suificicnt accuracy, the limited field that exists for tho extension of 
irrigation in Mysore by means of new State works Such possibilities as there 
are will, we have no doubt, bo fully utilized in the near future by a Durbar 
which has proved itself so liberal in the past in providing funds for the general 
improvement of tho province. 
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(iv). — Vrivate vriigation works. 

*648. Private tanka. — Tlio private irrigation works in Mysore consist of 
tanks, wells, sining clmnnels (callal talpargta) and channels frojn lull streams. 
There are in all about 2,000 private tanks irrigating an area of 47,000 acres. 
Half of these s^c situated in alienated lands. Of tlie remainder many arc old 
State tanks which wore repaired by private individup,jls in consideration of a 
remission of one-fourth of the revenue. When a private individual constructs 
a new tank, we understand tliat no chaige is made until the next revision of 
settlement, when the usual wot rates arc assessed. 

649. JVella. — Wells are extensively used to supfilemcnt the irrigation of 
garden and other lands situated under tanks. There are no separate statistics of 
the area irrigated in this way. The wells in such cases are usually more shallow 
holes from which the water is lifted by means of a pakota The areas 
irrigated exclusively from wells are practically confined to the four eastern or 
‘ Maidan * districts, in which there are said to be 41,000 wells, irrigating in an 
ordinary year about 70,000 acres In a year of drought the supply of these wells 
is, on the average, diminished by about a lialf , m but few eases does it fail 
entirely. Except in the vicinity of the I anks, upon which 75 per cent of the 
wells of the province diipend for their supjily, the depth to the water surface, in 
localities whore wells are made, is about 30 to 40 feet The n ell near a tank 
in which a pakota is ivorkcd by manual labour costs only a few rupees, while 
the well, 26 or 30 foot square and revetted with stone work, in which a leather 
bucket is worked by bullocks, costs Ihree or four hundred rupees Under 
rules issued in 1891 the State grants advances for the construction of wells, 
charging 3 per cent, interest and recovenng the advance in .->0 years Since the 
issue of the rules 1,310 wells have been constructed by means of these advan- 
ces But for the further siidcing of wells thoi e is suid to be \ ery little suitable 
ground. The lules regarding the revision of assessment, on well -irrigated lands, 
which apjiear to be very liberal, are printed in the ai)])ondix volume of this 
report. 

650. Spr^ng channels and prtoate river-channels — In the north-eastom 
part of the province springs are tapped in the sandy soils, and the water is con- 
ducted to the fields by channels which arc sometimes of jeonsidcrable length. 
These channels irrigate in all about 5,000 acres IVo have uo information as 
to the area under private channels from hill streams, but it is said to be con- 
siderable 

661. Field embankment. — In the black cotton soils oi the Chitaldriig dis- 
trict, the practice is common of construciing small embankments, not so much 
to hold water as to collect silt and soil Above these embankments, even in bad 
seasons when the crops fail chewhcrc, gram, wheat, and cotton, are raised 
successfully. 

(a). — Famine works and programmes, 

652. Famine programmes. — Since the severe famine of 1877 there has 
been no need for works of famine relief in Mysore, fortunately, thoi’c is not 
likely to bo any difliculty in finding a sullicieucy of suitable works for any 
future famine The numerous tanks, which aie m need of restoration and 
repair, the many miles — over 6,000— of roads, most of them metalled or gra- 
velled, and four proposed new lines of railway, on nhich from the nature of 
the country there will be a large amount of cutting and embanking, should 
afford ample employment on earthwork and on the collection of road metal, for 
the maximum number jol peoide liUcly to coTm''upon relief There are, m addi- 
tion, the proposed new tanks to which we have referred, few of which arc 
likely to be so large as to render it unadvisable to employ relief labour fffr their 
construction, under proper supervision In future, leliance is to be jdaced 
mainly on these works for the employment of relief labour, the collection of 
metal being held in the backgiouud to supplement any deficiency in tlie pro- 
gramme ot tank works. The village r'dief works will consist of Mling objec- 
tionable pits and ditches, clearing prickly pear, deeiionii^ ponds and wells, and 
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cousti'ucting new wells, etc., supplemented by as many minor irrigation works 
as can be properly supervised. The importance of liaving a carefully considered 
programme prepared well in advance of a famine appears to be fully realized, 
and a detailed programme for each district is, we understand, now under pre* 
paration. 

(»*)• — Coorg, 

663. Irrigation in Ooorg. — In Coorg the average area annually under crop 
as 204,003 acres, or 1*13 acres per head of population. Of this nearly one is 
under rice, 40 per cent, under coffee, and the balance chiefly ragt. The ramfall, 
which varies in average annual amount from upwards of 150 inches on the 
wrest to 40 inches on the east, is usually abundant ; but about one-tenth of the 
area of the district, lying in a narrow strip along the eastern border, is atfected 
onsionilly by drought. Within this strip there arc 27 irrigation works — tanks 
and small canals — which have been constructed at a cost of Rs. 76,000 and 
arc said to be capable of irrigating over 5,000 acres, but there arc no accurate 
accords of the areas annually irrigated. Onc-third of the expenditure has been 
rincurred on the Chiklo Hol^ channels which apparently do not work success- 
fully. We recommend that an officer with experience of irrigation works should 
be deputed to jiropare iirojects for new Avorks for the further protection of the 
tract liable to drought, and to advise generally regardmg the improvements 
required in existing works. 

Section IV.— HYDERABAD. 

{i).-^Local conditions ; me and mine of irrigation. 

654. Physical features. — Excluding Berar, or the Assigned Districts, the 
territories of His Highness the Nizam embrace an area of 82,698 square miles, 
and contain a ])opulation of 11,141,142 They lie on an elevated plateau in tbo 
centre of tlic xicninsula, and are traversfsd or bordered by four large nvers, whose 
sources lie ivithiii the region of assured rainlall in the Westeni Ghats, The 
Godavari flows through the centre of the northern half of the State, and sub- 
sequently forms the greater part of its eastern boundary. The Kistna, after 
traversing the south-eastern comer, and receiving on its way the waters of the 
Bhima, is joined b^ the Tungabhadra and takes the place of that nver in form- 
ing the southern boundary, llic plateau lies generally at an elevation of about 
1,600 feet above sea level. The main watershed, separating tho basins of the 
Godavari and Kistna rivers, crosses the State from the north-west to tho south- 
east at a general altitude of about 2,000 feet, and divides it into two fairly 
equal {larte. Tliere are numerous ranges of hills, tho most important of which 
run from east to west, but few of their summits rise to a height of more than 
600 feet above the surrounding country. 

666. The Telingana tract. Soils and agriculture. — Tho civil districts into 
which the State is divided arc classed in one or other of two main divisions. 
Tlic seven districts forming the eastern half of the province are known as 
Telingana ; and the nine western districts as Marathwara. The line of demarca- 
tion is an irregular one, but its general direction may be found by connecting 
the point of junction of the Kistna and Bhima rivers with that of the Manjira 
and Godavari. There is a marked diversity in tho characteristics of these two 
tracts, whether they be viewed from a geological, an ethnographical, or an agri- 
cultural standpoint ; and in each aspect the distinction has a more or less impor- 
tant bearing upon the subject of our inquiries. The Telingana tract lies in tho 
granitic and erystalhne formation ivhich covers a large portion of the Peninsula, 
and to the red and sandy soils o,f' which irrigation is in general so freely ajiplied. 
It is peopled, as its name implies, chiefly by Tclugu-speaking races who, as a 
rule, arc rc^idy to make full use of all aA'’ailablc facilities for irrigation. Within 
this tract rice is freely cultivated, the winter eroj) being known as ahi and the 
summer crop as taht. Both crops am irrigated from tanks, river channels, and 
to some extent even from wells. 

666. The Marathwara tract. — The Marathwara tract lies, on the other hand, 
within the area of the Deccan trap series, and the prevailing soil is the usual 
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black cotton soil of that formation, in which as a rule uxcellent crops of wheat, 
cotton,* and millet can be grown without artificial waterings. But, even when 
irrigation suits the soil, the cultivators in this tract, chiefly Marathas, are said 
to be averse from wet cultivation. Here, therefore, there arc practically no 
tan^ ; and irrigation, which is chiefly from wells, is confined generally to the 
cultivation of garden crops. • 

657. This diversity of conditions has led to a distinction in the systems of land 
revenue in force in the two tracts. In the Marathwara districts the assessment, 
which is determined upon the Bombay Settlement system, both on wot and dry 
lands, is fixed for a x)oriod of 15 or 30 years, and oiAinarily no remissions 
are given for damage to crops or lor fields lying fallow. In the Telingana 
districts this rule applies to dry lands only ; the assessment on rice lands being 
made subject to full remissions for any year in which the land may be unculti- 
vated from a failure of the water-supply. 

658. The Carnatic districts —Of the nine Marathwara districts there are 
three in the south-east comer of the State — Lingsugur, llaichur, and Gulbarga— 
in which the conditions in some respects resemble those of the Telingana districts. 
Tlie subsoil water is as a rule, much farther from the surt'acc ; but the soil is for 
the most part of the same nature, and the inhabitants, being largely Canarese, 
understand and practise irrigation. These are sometimes known as the Carnatic 
districts, and lor our purposes it will be convenient to retain this distinction. 

659. Mxtent of cultivation wulirrigation . — Out of a total of nearly 63 million 
acres comprised in the State, statistics are available only lor the cultivable and 
lores! areas of Tehalsa lands, or in all lor about 23 million acres, of which 
2 J million are under forest About 3 million aci es are returned as cultivable 
waste, and of this 00 per cent, lies in the Telingana districts Out of about 
17 a million acres imder occupation lu the year 1900, one million acres or under 
6 per cent, were assessed as irrigable. Tlie occupied and actually irrigated areas 
are distributed as follows : — 
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285,447 

232,409 

4,496,725 

61,440 1 

5s,430 

13,887 

4,360,438 

706,868 1 

479,019 

96,291 

17,428,328 i 

1 

1 

1,006,880 1 

1 

772,926 

1 

372,590 


llie figures ol areas actually irrigated have been derived by deducting the 
areas on which remissions were granted fium the total assessed areas This is 
said to give fairly ooiTcct results for the Telingana tracts, at least for an ordinary 
year, and also for the Carnatic where the irrigation is chiefly Irom river channel 
with assured supplies. Por the Marathwara districts, in which remissions are 
given only in very oxcojitional cases, the figures thus obtained may perhaps 
exaggerate the area irrigated in a dry year; for ip -these districts, though many 
more wells than usual were tised in 1899-1900, many ’failed completely, and others 
yielded only half their usual supply. Tlie figur(» are, however, sufficient 
to indicate that in the Marathwara districts less than 3 per cent, and in the 
Carnatic less than 1 J per cent oi the normal area under cultivation is protected by 
irrigation. For the Telingana tract the proportion in a yeai* of ordinary rainfall 
is about 9§ per cent., and this falls to under 2 per cent in a year of severe 
drought. A better indication of the value of irrigation is, however, afforded by 
the fact that in an ordinary year, with less than 10 per cent, of the cultivation 
under irrigation, over 56 per cent, of the whole land revenue ol the Telingana 
districts is derived from the irrigated area, the average rates of assessment bmng 
under Be. 1 for dry lands and about Es. 12 for irrigated lands. 



660. Area of culHwUion per head of population. — There are no acoumto 
statistics of the area annually under crop, but adding the net area irrigated in a 
normal year,to the dry area, the total works out to 2 acres per head of the 
population of 8,178,952, comprised in the khcdsa area For the Telingana tract 
the proportion is about 1 acre, and for Marathwara about 3 acres per head. 

661. Ramfall and fammes — In Marathwara the annual rainfall varies from 
an average of dO inches on the oast, to 40 inches on the west side 'Ihis tract 
suffered from famine in 1877, and again in 1899 when the northern districts* 
received only 12 inches and the southern 15 inches of rain. The Carnatic tract, 
for which the average is only 26 inches, is specially liable to bo affected by 
drought It suffered severely in 1877, in 1897, and again in 1900. In the 
Lingsugur district, which closely resembles the neighbouring district of Sholapur 
in the llorabay ]?rosidenoy, scarcity is said to be almost chronic, and famine 
or severe distress is expected once in every twelve years In Telingana the 
average rainfall vanes from 31 inches in the south to 41 inches in the north ; 
but in every district the fluctuations from year to year arc considerable, the limits 
being from about halt the normal, as in 1899, to 50 jier cent above the normal, 
as in 1893. Even, however, with lialt the normal rainfall a considerable area of 
dry crops can generally be matured in the more sandy soils of this tract ; and in 
1899, though there was severe distress, there was no actual famine. The large 
number of ordinary works then in hand afforded sulflcient employment to the 
people, and it was not found necessary to open special works of relief. 

662 General With reference, then, to the general question of 

the utility of irrigation in llydcrabad, it may be said that in the Telingana and 
certain ))ortions of the Carnatic tracts, which comprise more than half the total 
area ol llydcrabad, irrigation is vitally essential to the well-being of the people 
and to the general prosperity ot the State ; and that the soil is suited to it and 
the people eager tor it No stronger CMdenco of this could be given than is 
afforded by tho great diilerencc between the average rates of revenue assess- 
ment on wet and dry hmds, which, if the areas arc correct fi^om which the 
rates are calculated, appears to amount to not less than Its. 10 or Rs. 11 over 
tho wliole of tho Telingana and Carnatic districts This is very much higher 
than the average cliargc for water advantages, whether taken in the^ form of a 
water-rate or of 110 enhancement of the land-revenue rates, that is obtained m any 
British province or in any other Native State, although there is no reason for 
believing that th<5 mtes in them arc unduly low. The lact that such a 
charge can be realized not only indicates the great utihty of ^ irrigation in 
these tracts, but also renders all expenditure m extending irrigation highly 
remunerative In the remaining, or Marathwara districts, irrigation in ordinary 
years is cmiiloyed almost solely tor the cultivation of garden crops : the benefits 
that the staple field-crops would derive from irrigation in such years are, to say 
the least, extremely doubtful ; while the cultivators themselves, in spite of 
recent adverse seasons, have shown no desire to change their present extensive 
dry cultivation for tho more laborious cultivation of rice and other u et crops. 

9 • 

(»i ). — Existing State irrigation works. 

663. Classes of works. — The State irrigation works in Hyderabad consis t 
of tanks and small canals, and arc practically confined to tho Telingana and 
Carnatic districts. Most of them aro old works of which the original cost is 
not known ; and wc have not been furnished with statistics showing separately 
the areas irrigated by wells and by the various classes of State works. It is 
therefore im])ossible to show^uith any degree of exactness, their value as produc- 
tive works, and of their protective value only a general indication can be given. 

r 

I 

664. Canals. — The principal canals take off from the Tungabhadra river and 
irrigate a total area of 3,732 acres, yielding a yearly rev^enue of Its. 51,962, or Rs. 14 
per acre, of which Rs. 1-8 per acre is spent in annual maintenance. The supply 
from the river is unfailing, and tho works are therefore, so far as they go, useful 
protcctii e works, besides being undoubtedly highly remunerative. There are 
also two old channels, each about 70 miles m length, taking off from the Musi 
river and ending in a large tank near the town of Nalgonda. The channels 
were constructed many centuries ago, but they have fallen into disrepair and are 
not now Used for irrigation. I hem are besides a number of minor channels 
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taking bfT from above weirs constructed across the smaller stream*). Unfortu- 
natelyiiiTelingana, Trbere water is most required, these streams dry up soon after 
the cessation of the rains, and no water is available for the late or, as it is here 
called, the (a6i crop. The retentive black soil of Marathwara parts with its 
water more slowly, and the streams supplied by it carry water long after those 
of the Telingana districts have ocased to flow It is, indq^d, asserted that the 
greater part of the hot weather flow of the Kistna and Godavari consists of 
drainage from the trap formation within the Nizam’s territories. 

665. Tanka. — While the few canals of the State irrigate chiefly in the 
Caniatio districts, its 18,000 tanks are situated almost entirely in the Telingana 
tract, where nearly every suitable site is said to bo occupied by a tank They 
are all either small or of moderate size, the largest having a capacity of under 
300 million cubic feet. Many of them — and these are the most successfql — are 
fed by channels taking off from a stream or river. To be really efficient such 
channels should, it is said, be capable of filling the tank within a period of 35 
days. All tanks, except the largest, that arc not fed in this way fail in a year of 
extreme drought such as 1809-1900, but not necessarily in a year hke 1896-97, 
in which drought followed an abundant early lainfall. 

666. JReatoration and upkeep of tanka. — The majority of the tanks are said 
to be breached or otherwise in a state of disrepair But a great deal has been 
done to improve matters in this respect since 1893, when, under the advice of 
Mr. A. J. Dunlop, Itevcniie Secretary to His Highness’ GovornmcDt, practical 
steps were taken to revive the old system of daathand. Under this system a 
cei’tain share, generally 8 or 10 per cent , of the revenue dependent on a tank, 
is paid in cash, or its equivalent is granted in tnam lands or in a reduction of 
assessment, to a lessee who undertakes the maintenance and repair of the lank. 
The lessee, or daathandar as he is called, is invariably an influential man, who 
either himself owns hand under the tank or has a personal intorest in its upkeep 
Tn many cases he is a descendant of the original constructor of the tank, and he 
probably holds some hereditary local or village office, such as tliat of Deam 
or J>eshmukh In letum for his share of the revenue he is required at his own 
expense to repair all breaches within a reasonable time, to keep the banks and 
sluices 111 good order, and the main distributary channels clccir gf silt 

667. The lai^er tanks, however, were often found to require not only 
oxtensiv o rcjiairs but actual restoration, for the satisfactory execution of which 
.skilled supervision was essential Jfor this purpose, among others, there was 
formed in 1896 a separate Irrigation Department under a Chief Engineer (Mr 
Koscoc Allen) whose services were lent to the State by the Government of 
India Under his supervision jilans and {‘stimates are now prepared, and the 
work of restoration is cariicd out, before a tank is handed over to the lessee 
During the past eight years, 5,487 tanks have been leased out on the daatband 
system, the revenue on the 276,000 acres irrigated by them amounting to over 
29 lakhs The daatband system appears to give general satisfaction, and to have 
led to excellent results ; but in working it two points arc essential, namely, the 
selection of the lessees from among local or village hereditary officers of influence, 
and a proper system of periodical inspection. As a rule, it is the smaller tanks 
only which are leased out for repair. The lai^cr tanks and irrigation systems 
are maintained by the Irrigation Department, on annual grants wliich are limited 
to 10 per cent, of the revenue dependent on the work. 

668. Method of financing the tank reatoration work — When the plans and 
estimates for the restoration ot a tank have been pitepared and sanctioned, if there 
is any difficulty in obtaming an early allotmonf of the necessary funi, the 
work is carried out under a system of deferred payihents. A contractor carries 
out the work under departmental supervision, but at his own expense, receiv- 
ing 5 per cent on his outlay and all the revenue realized fi om the ta-nV until 
the debt is paid off. Often the contractor holds land under, and has an interest 
in the tank, and subsequently he becomes the daatbandar. 

669. Under this system 1,472 tanks have been repaired at an estimated cost 
of 42 lakhs. A large tank at Kamaredipet, which we inspected, had reemtiy. 
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been restored under this scheme, at a cost of Be. 36,000, and now brin^ in an 
annual revenue of Rs. 17,000. There are many other similar instances ; and, 
though there may jKwsibly be doubts as to the return to be derived from the 
oonstmetion of new storage works in Hyderabad, there can be no question as to 
the higlily proBtable nature of these works of restoration. The great value of 
these schemes, both for tlie restoration and the maintenance of the tanks, has lain 
in their adaptability to the special circumstances of the ease. A considerable ex- 
penditure was required winch was certain to be highly remunerative, but for 
which, owing to the pressure of famine and other circumstances, funds wore not 
readily available from the State Exchequer. The certainty that large revenues 
would accrue made it possible for the State to pledge those revenues, or a share 
of them, beforeliand, with a perfect assurance that persons would be found will- 
ing to take up the work in return for the pledge. The local influence of these 
persons, and their interest in the cfliciencj of the tanks, also made it probable that 
the work would be as well done as their resources and abilities would admit. 
Thus, without straining its exchequer in any w^ay, the State has been able to finance 
a large amount of highly remunerative irrigation work, while the expenditure on 
its Irrigation Department has actually declined. 

{iit) — Scope for further e.rtensiom of State irrigation toorks. 

670 Projects and surveys — Since the formation of an Irrigation Depart- 
mont in 1896, in addition to the restoration of about 600 of the larger existing 
works at an actual cost of 34 lakhs, and of many smaller works at a cost of 
4 lakhs, a large number of projects have been prepared for the construction of 
now tanks and for the restoration of other works Including the works 
already constructed, or now in coiii'sc of execution, estimates amounting to 80 
lakhs, and alTecting an area of 226,000 acres, have been sanctioned by Govern- 
ment; additional projects for 120 works, estimated to cost 24 lakhs and to 
irrigate upwards of 60,000 acres, are now under consideration ; while surveys 
are lieing made for a number of other projects which, it is roughly estimated, 
will afford protection to 130,000 acres. 

New works in tub Carnatic districts. 

671 The Pennr project — Tlic most important of the projects which have 
been prepared fo*’ tlie protection of the Carnatic districts, is one for the restora- 
tion of an old dam or anicut on the Tungabhadra river, and the construction of a 
canal, at a cost of 8 laklis, for the irrigation of 10,000 acres in the Lingsugur 
district The Madras Government raised objections to the construction of the 
work on the ground that it ivoiild interfere with the full utilization of existing 
canal works in that Presidency, but this objection has now been waived. This 
W'ork should materially assist in the protection of a district which is singularly 
liable to suffer from deficient rainfall Unfoidunately, thei’o does not seem to be 
any scope for fnrfher works of a similar nature, as only a very limited area on 
the Hyderabad side of the river can be commanded from the Tungabhadra. 
Even if a large reservoir above llospet were constructed, as has been proposed 
in Madras, the only benefit to Hyderabad wmuld lie, it is said, in a possible in- 
cronse of 8,000 acres to the area imgateil by the Jlcniir and existing channels. 

672. The JBhima and Kistna rivers — The investigations in progress in the 
valley of the Bhima river had not so far resulted in the discovery of any feasible 
project, owing to the small slope in the bed of the river and to the unfavourable 
conformation of the country. From the Kistna, hoivover, it is thought possible 
to take out a canal on the left bank, •vfhich would irrigate a veiy large area 
lying between that river and the Bhima. No detailed surveys have yet been 
made, and beyond ascei’taining the possibility of the project nothing has been 
done. The area which the canal would command is estimated at 200,000 acres. 
The withdrawal from the Kistna of a volume sufficient for the irrigation of 
anything like that extent of country, would interfere seriously with the supply 
of existing canals in Madr{». This difficulty might be met by the construction 
of ston^e w'orks, if a sufficient number of suitable sites could be found; but 
this would add enonnously to the cost of tlie project which, even without storage, 
is Estimated at a crore of rupees. It might, perhaps, also bo satisfactorily met 
by the construction by the Indian Government of the great storage work on the 
lower Kistna to which reference is made in the chapter on Madras, and ^is may be a 
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weighty argument in faronr of that project. With so much to be done in the 
restoration of existing works, and in the oonstruotion of small but highly remu- 
neratiye new canals, it seems improbable that His Highness’s Public Works 
Department will be in a position to undertake such a lai^e scheme for some 
years to come. 

I 

673. Oeneral scope of proposals. — For the further protection of these dis- 
tricts the only romaimng projet^t of any importance is one for the construction of 
a large reservoir on the Muski river, to imgato 6,000 acres in the Lingsugur dis- 
trict The restoration and repair of existing tanks is estimated to add another 
10,000 acres to the present irrigated area. Adding these to the aress that may bo 
irrigated by the proposed Benur Canal, and by possible extensions of existing 
canals, we obtain an area of 34,000 acres as the total increase that it seems possible 
to effect in the protected area within a reasonable time. This will not afford any- 
thing like adequate protection to the Carnatic districts, but it will mean an 
addition of 60 per cent, to their present irrigated area. 

New works in Telingana. 

674. Works in progress. — In the Telingana districts, of the now works 
under construction the most important are a canal, costing 10 lakhs, taking off 
from the Manjira — a large tributary of the Godavari — to fill a number of tanks 
and irrigate in all about 20,000 acres ; and the restoration of the channels from 
the Musi river, to cost 2} lakhs and irrigate 24,400 acres. A .number of tank 
restoration works are also in progress. 

676. Frojects under consider at%on. — The field for further extensions has 
not yet been thoroughly investigated ; but, in addition to restoring a large num- 
ber of derelict works, there is apparently some scope for the construction of 
new storage works, and a very large scope for the construction of channels, not 
so much for the purpose of direct irrigation as to connect the tanks with the 
rivers and ensure them a supply in years of deficient rainfall. The proposed 
dam across the Eistna may render it possible to command a considerable area in 
the Warangal disti ict by a canal from the left bank, but it is doubtful if the land 
is suitable for irrigation. The question is one which will decerve investigation 
when the general project is under preparation. The most important projects now 
under consideration arc those for a second canal from the Man]ira i iver, to 
irrigate 12,000 acres and feed a large number of tanka in the district of Indur ; 
a can'll from the Godavari to irrigate 46,000 acres m the Elgandal district ; the 
restoration of the large Parkal tank, and the construction of a now tank for 
the irrigation of about 26,000 acres, in the Warangal district ; and the construc- 
tion, at Sangam, in the Mahhubnagar district, of a largo tank which would 
irrigate about 10,000 acres. Many of these works ai’e likely to be very remunera- 
tive, and oven the now storage works arc estimated to return 4 or 6 per cent, on 
their cost. In restoring some of the larger tanks we would recommend the 
adoption of self-acting gates for the waste- weirs, such as are now in use in 
Bombay. 

676. If all the works now contemplated, exclusive of the Eistna reservoirs, 
are carried out, the area under irrigation in the Telingana district will be 
increased by nearly 400,000 acres. Even this addition may not afTord complete 
protection ; but it should at least prevent a recurrence of anything like the severe 
distress that has been recently felt in many parts of Telingana. 

New works in Maratqwara. 

* 

677. Remarks and suggestions — The operations of the Public Works Depart- 
ment have hitherto been practically confined to the Carnatic and Telingana dis- 
tricts, though some expenditure has been incurred in a small Tehngana-like tract 
in the Nander district. Excluding this small area, the conditions in M arathwara 
are anything but favourable for the development of irrigation. Irrigation is not 
necessary save in exceptional years of drought. In ordinary years it is not only 
unnecessary but it would often do harm ; for irrigation during a break in the rains, 

% I 
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followed by an unexpected downpour, would inevitably leault in serious 
injury to the crops. As is the case almost everywhere in the black soil tract, 
irrigation can be usefully applied to limited areas of garden crops, but, unless 
the prevaihn^ system of agriculture is to bo changed with very doubtful 
advantage to the people, anything like extensive irrigation is hardly to be 
hoped for ; and, at best, the process of extending irrigation will be a very gradual 
one. There appear, however, to be in most districts considerable areas of soils 
that are suitable for irrigation ; and in many districts there was, during recent 
famines, a scat city even of drinking water. Wo think, therefore, that the. 
construction of reservoirs, with catchment areas large enough to ensure a supply 
of water in all years, would probably afford the most useful employment that 
could be found fur relief labour in Marathwara ; and that it would bo advisable 
to ha\e the countiy examined with a view to the preparation of projects of this 
nature, and to their inclusion in a programme of relief works. It is even possible 
that this examination may disclose sites for tanks or other works, which are worth 
taking up before the occurrence of another famine. There are also a certain 
number ol existing irrigation works which probably command lands that are 
suitable for iiTigation, and examination may show that it would bo advantageous 
to have many ol them repaired as ordinary public works. And, where the land 
IS suitable ior iiTigation, small imgating channels might be ^ken out from 
aliovo weirs constmeted across some of the numerous streams which arc said to 
aliord a sujiply of water throughout, and for some time after, the rainy season. 

(*o ). — JPrivate irngation works, 

G78. Classes of works. — The priva^ irrigation works in Hyderabad consist of 
wells and tanks In many cases the latter arc small Government tanks which 
have been rciiaired by the cultivators at their own expense. There arc also a 
number of irrigation works, some of them apparently irrigating consideiablo 
areas xn j a girs or private estates ; but with regard to these we have no information. 

679. IP’ells — In the khalsa lands there are in all 96,5&9 wells used for 
irrigation ; of these about 40,000 an? in the Tchngana districts where a well for 
two buckets, and about 20 feet square, sunk to a depth of 30 feet, costs on an 
avoago about Rs 300 The small temporary well in the immediate vicinity 
of a tank costs Us ‘■I 5 or Us. 20 In dry years these are made in large numbers to 
supplement the sifpply from the tank , two acres per bucket arc assessed at well 
rates, but one bucket is snid to irrigate annually two acres of cane, or three of rice, 
or four of other crops. In these districts, cultivators who convert dry into wet 
lands at their own expense are granted a lease for 30 years ; during the first-half 
of that iieriod they pay the ordinary dry rate on the lands irrigated, and this is 
doubled during the latter half ; on the expiry of the lease the lands are assessed 
at the usual wet rates Under this sj stem there is said to have been a consider- 
able increase in the number of wells, but most of our witnesses considered that 
it would be advisable to charge nothing exceeding the ordinary dry rates for the 
full period of the lease. For lands outside the aydkat of a tank, the ordinary 
well rate is about lls 10 per acre Within the ayakaJt all lands are assessed 
at the full tank rate of Rs. 12 to Its. 16, but a lower rate is fixed if a well is used 
annually to supplement the tank supply. If it is only used occasionally, the 
cultivator has to claim a remission for that year. 

680. In the Marathwara and Carnatic districts, where the Bombay system of 
settlement has been follon ed, at revision of settlement no increase is made in the 
assessment on account of improvements effected at the expense of the tenant. 
This concession, however, has pot, it is stated, led to any considerable increase 
in the number of wells, owing to the poverty and indebtedness of the 
tenants, to the high rate of interest (18 to 24 per cent ) charged by the sowcar, 
and perhaps to there being no allotment of funds by the State for taham loans in 
ordinary years. W ithout reliable figures of the numbers of wells made since settle- 
ment we arc unable to criticize the accuracy of this statement. During the famine 
the State granted loans at 6 per cent, and they w'ere freely taken ; but a well in 
these districts costs from Rs. 300 to Rs. 600, and the witnesses express doubts 
whether m ordinary years advances would be taken readily even if funds were 
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m&de available. We think, however, that a fair trial should be made, for in 
the QEtension of wells lies, probably, the best hope of affording any appreciable 
measure of protection to the Marathwara districts. ^ 

6Sl. £oring8.~—TSo serious difdculties appear to bo experienced in the 
Telingana districts in selecting a suitable site for a woll,^as trial pits arc dug by 
the cultivators at small cost. But for Marathwara and the Carnatic we would 
suggest a systematic ^survey of the underground supply, such as we have recom- 
mended for similar tracts in British territory. 

(®). — Famine worJea a/nd programmes. 

682. Wo have no inf ormation as to the expenditure incurred on relief works 
in Hyderabad during the recent famine. The works were confined to the 
Marathwara districts where there is no irrigation establishment , and the labour 
was employed chiefly on the earthwork of roads and railways, and in deepening 
village tanks. Neither were we informed as to the extent to which pro- 
grammes of works had been or were being prepared against the contingency 
of another famine. We consider it of groat impirtanoe tliat a full and 
adequate programme should be prepared without delay, if it has not been 
already prepared, particularly for such portions ol His Highness’ territory as 
adjoin the frontier of British India. It is of the gieatest importance that work 
should be ready on both sides of the frontier, for the simultaneous employment 
of His Highness’s and British subiects, in the unhappy event of famine afflict- 
ing the territories of both Governments at the same time.. As regards the 
future, there appear to be no definite programmes of relief works In the 
Tehngana and Carnatic districts there would be a considerable field for the 
employment of relief labour on the construction or restoration of irrigation 
works which have been sanctioned or proposed , but iamine is less likely to occur 
in the former of these tracts than in the Marathwara. We have already sug- 
gested an examination of this tract with a view to findmg sites lor tanks which 
might bo included in a programme of relief works. But, whether such sites can 
be found or not, wo consider it of the highest importance that a suitable pro- 
gramme of relief works should be prepared and maintained for this portion of 
His Highness’s territories, so that work may be ready on both^sides. 

■ • 

Section V. — BERAR. 

{i).'-— Local conditions; me emd value of irrigation. 

683. Main physical features. — Borar, although lying almost entirely within 
the area of the Deccan trap formation, is divided mto three tracts of markedly 
different physical characteristics. In the north, where the southernmost range 
of the Satpuras cover an area of about 2,000 square miles, the surface of the 
country is broken into a succession of hills and deep ravines. In the south, over 
nearly one-half of the total area of the province, the conformation is that which 
is so commonly found in the plateau regions of the Deccan — au undulating 
surface broken here and there by low and generally barren hills. I’lie rugged 
coimtry to the north is known as the Melghat, and the more gently undulating 
country to the south as the Balaghat BeWeen these two tracts lies a fertile 
and comparatively level valley, through which the Puma flow s from oast to 
west in its course towards the Tapti river The Puma and the Wardha, the 
latter of which forms the eastern boundary of the district, arc the only rivers of 
any importance. The total area of the province is 17,710 square miles 

• • 

• 684. Soils and agriculture — In the southern plateau tract, in the vall^s of 

the Melghat, and for a width of 8 or 10 miles from the base of the hills on either 
side of the central valley, the soil generally is either a brownish loam, or one oi 
the light varieties of black soil to which irrigation is suitable. In many. parts 
of the eastern half of the central valley, that is in the upper basin ot the Puma, 
the black soil overlies muramt and its depth apparently is not so great as to 
preclude the possibility of irrigation ; but towards the west and centre of the 
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valley the black soil becomes of the deep and rich alluvial variety to urhidi 
irrigation would be quite unsuited. even if, over large areas of it, there weqe not 
already distinct signs of salt efflorescence. 

686 In a normal year, the total area of crops sown is 6,820,000 acres,_or 2*48 
acres per head of a population of 2f millions Of this area 38 per cent, is judrt 
34 per cent, cotton, an& about 9 per cent wheat. Unirrigated rice is grown on 
46,000 acres. The irrigated area varies from 43,000 to 80,000 acres, and forms, 
on an average, loss than one per cent, of the whole area under crops. Wheat, 
garden crops, and sugar-cane, are the principal crops irrigated in an ordinary 
year. 

686. Hainfall and famines . — The average annual rainfall varies, in the 
Melghat tract, from 28 inches at the foot of the hills to upwards of 66 inches at 
Chikalda, which lies at a height of 3,664 feet above sea level ; and, in the 
remainder of the province, from 29 inches on the west to 36 inches in the north- 
east, and 45 inches in the south-east In 1899, when the rainfall was the 
smallest on record, the general average over tlie whole province was about one- 
third of the normal, but many of ttie recording stations in the three south- 
western districts received less than a quarter of the usual amount. In that year 
the area from which crops were harvested was only 30 per cent, of the area sown 
in a normal year, and there was an almost complete failure of the crops in the 
western half of the province As a general rale, however, the rainfall of June 
to September is abundant and certain ; while that of October is variable and often 
insuifacient, and the province receives usually but a very small share of the 
retreating monsoon of November and December. In 1896 there was ample rain 
in the earlier months of the rainy season, but the later rains failed and led to a 
partial failure of the khartf and an almost total failure of the rabi crops. But 
the effect of the failure in 1896 was only very partial distress, nowhere 
sufficient to necessitate relief operations on any large scale, or seriously to 
increase mortality In 1899, on the other hand, there occurred severe famine 
resulting in extensive relict and a considerable mortality Such a calamity as 
this must be regarded as extremely rare in Berar, which is traditionally regarded 
by the people of the Deccan as their refuge in times of scarcity. 

687. VtUUy ,6 f irrigation — For the ordinary staple crops — judr and cotton, 
which form over 70 per cent of the total cultivation — in all ordinary years irriga- 
tion IS unnecessary ; and, although Berar can no longer be regarded as immune 
from famine, there arc no means of providing irrigation to an extent at all 
sufficient for the adequate protection of these crops in a year of severe drought. 
The utmost that can be done is to afford a certain amount of protection to the 
kharif crops and to the rab^ sow'ings, against a failure of the late rams ; and to 
provide means for extending the cultivation of wheat, rice, v^etables, and 
sugar-cane, where the soil and other conditions are suitable for the cultivation of 
those crops. With cultivators so consei-vative in their agricultural habits as those 
of Berar appear to be, and in general so prosperous and free from fear of serious 
drought, a change from dry to wet cultivation, even in the most suitable tracts, 
will at the best be a slow and gradual process. 

(«t ). — Existing State trrigation works. 

688. With the exception of a few small tanks w'hich have been practically 
dry of recent years, and which even in favourable years irrigate quite insignificant 
areas, there are no State irrigation works in Berar 


I {lii). — Scope for further extensions qf State irrigation works 

689. The Puma, the only perennial river in Berar, flows at a very slight 
slope,* between banks which arc 60 to 70 feet above the bed, and through soil 
which appears to be, for the most jiart, quite unsuited to irrigation Thus the 
Melghat and Balaghat tracts, and the narrow strips immediately adjoining them 
and bordering the central valley on either side ' appear to offer the only field for 
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the constraction of State irrigation works. In both these tracts it should be 
possibly to construct a considerable number of storage tanks, and of hiyiaII canals 
taking out of the numerous rivers and streams which carry the drainage of the 
high lands into the Puma and Wardha rivers Any tanUs constructed in the 
Balaghat tract will be liable to fe,il in a year of severe drought ; but in the 
higher hills of the Melghat the rainfall is more certain, and it may be possible 
to find here some suitable sites for large tanks such as will afford an assured 
supply of water in all years. No proper reconnaissance of the country Tin.s, 
however, yet been made. We cannot, therefore, at present do more 
ih^cate. In this general way, the tracts in which it may be possible to extend 
irrigation by means of Government works, and the classes of works that appear 
to be most suitable to them ; and recommend that the necessary surveys and 
preparation of projects be put in hand as soon as possible. The more promising 
schemes nodght be carried out as expeiimental works and the remainder broi^ht 
on to the programme of famine works. The small canals will probably prove 
fairly remunerative, and their protective value, especially in the Melghat, will 
be considerably enhanced if their supplies can be supplemented from storage 
works constructed in the valleys above. The other class of works, — those which 
will have to depend on storage for their whole supply, — are much less likely to 
prove remunerative, and it may bo doubted it they will ever yield a revenue 
sufficient to cover the annual interest cliarges and working expenses. 

(iv). — Trwate irrigation works. 

690 Miner channels — There are a few small private channels taking off 
above temporary dams constructed across streams and iriigating, in all, about 
1,000 acres. The cultivators pay to Government for the use of the water an 
increased assessment which varies fiom Bs 14 to Its 5 per acre, according as 
the water lasts till the end of January or the end of May. In many ot these 
works it may be advisable to substitute for the present temporary stractures either 
permanent masonry dams or self-acting flood gates, to be elected and maintained 
at the expense of Government ; the maintenance ot the channels and the dis- 
tribution of the water being left as at present in the hands of the cultivators. 

691. Tanks and wells . — There are no private irrigation tanks in Bcrar. The 
holdings generally arc too small to admit ot tanks being constructed by private 
persons, even if they liad the necessary means. Thus, practically, the whole of 
the irrigation is from wells. The depth to water suriaco varies considerably 
according to the locality ; but, cxcludmg the high lands of the hilly and plateau 
tracts, the average depth appears to be about 30 teet. The supply generally is 
from percolation, but in many places good springs have been found. During the 
past seven years the water level has sunk considerably, and in 1900 a large 
number of wells ran dry ; but many o± those were deepened and are said to have 
then yielded an ample supply In many parts of the Puma valley the water is 
brackish ; elsewhere it is of good quality A well costs on the average from 
Bs 300 to B/S. 600, and is said to irrigate about t acres annually ; but for the 
Buldana district, in winch lies more than half the whole imgatod area of the 
province, the nimibcr of irrigation wells is shown as 5,714, and the area irri- 
gated from them in 1897-98 as 54,669, giving an average of 9^ acres per well — 
a result which suggests some doubt as to the accuracy of the statistics for that 
year. 


692.^ Loans for the construction of wells are advanced by Government, 
bearing interest at 6J per cent During the past five years 2 lakhs have been 
advanced for new wells,-and over a lakh tor the improvement ol wells and fields. 
The loans, however, are not taken freely except in'years of drought, owing partly 
to the high cost of a well and partly to the uncertainty of finding water Lands 
irrigated from wells constructed biffore the original settlement are assessed at the 
maximum dry crop rates , and those from wells constructed since the settlement, 
at ordinary dry crop rates. Wc gather that improvements are perpetq.illy 
exempted from enhancement as m Bombay But there seems to be in Berar 
similar uncertainty as to the exact effect of the law. No pains should be spared 
to get the people perfectly informed on the subject. 
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698. Tho portions of Berar which arc suitable for well irrigation resemble 
in many respects those of the adjoining Deccan districts of Bombay ; and the 
recommendations made in tho Bombay Chapter regarding the encouragement 
of wells andisurveys of the underground water-supply in those districts may be 
read as applying also to Berar. Except that Berar being so much less hable 
to drought, the special measures recommended in our general chapter for districts 
exposed to famine, anH in particular free grants-in-aid, are less required than in 
the Deccan. 


(o).— JVmiwe works ctnd programmes. 

694. During the famine of 1899-1900 an expenditure of over 90 lakhs waa 
incurred by the Public Works Department on works of famine relief — 64f lakhs 
on roads, 14| lakhs on railways, 9f lakhs on tanks for tho water-supply of towns 
and villages, and the balance on establishment, etc No expenditure was 
incurred on purely irrigation works ; but a largo tank in the Amraoti distriet, 
which supplies water to the town of Karinja and is said to irrigate a considerable 
area, was improved and enlarged at a cost of JEls. 1 ,08,391. The work has 
been practically finished with the ex(5option of the enlargement of the cateb- 
ment area which will admit of an extension of the irrigated area. Wo recom- 
mend the completion of this work which is estimated to cost Es. 8,000. 

696 Tho programme of future relief works provides employment for six 
months for 26 per cent, of the total population, but tho works are somewhat 
unevenly distributed For instance, in AKola and Buldana, two districts of the 
precarious western tract, provision is made for 9^ and 12^ per cent , respectively, 
of the population ; while in the eastern district of Wun, where there was very 
little aistress during tho last famine, the programme provides for 38 per cent. 
The collection of road-metal, though a useful form of work, occupies too 
prominent a place in the programme Tho expenditure under this head forms 
80 per cent of the total cost of the works, and would, it is said, provide all the 
road-metal likely to bo requiied for ten years When the survey recommended 
in paragraph 689 has been carried out, it should bo possible to reduce this item 
to reasonable dimensions, and to include in tho programme a fair number of 
really useful irrigation works. Special arrangements will have to bo made 
beforehand to provide a supply of drinking water at the sites of many of tho 
works. Whore tfiis is necessary, the arrangements should be made as soon as 
tho work has been brought on to the programme. 


Section VI. — BAEODA. 

696. Divisions of the State. — The State of Baroda, with an area of over 
8,000 square miles, consists of four separate divisions. The AmreU Division (1,246 
square miles), which is situated in the peninsula of Kathiawar ; the Kadi Division 
(3,000 square miles), which lies north-east of the Neamgam Taluka of Ahmed- 
abad district ; the Baroda Division (1,887 square miles), which adioins the districts 
of Kaira, Broach, and the Panch Mahals ; and the Navsan Division (1,952 square 
miles), which consists of several detached portions lying mostly to the east of the 
centre of the Surat district. The physical and other characters of these four 
divisions may be taken to be approximately the same as those of the Native 
States and British Territory adjoining them ; and the treatment for purposes 
of irrigation will be found generaUy to correspond in both oases. 

697 Amreli Division. — Tho Amreli Division consists'of two portions separated 
by the Gir lulls of Kathiawar ; “and in these hills he the head- waters of two minor 
rivere of that province. It ip possible that storage woAs of moderate size might 
usefdlly be constructed here, and the examination of the country, which we have 
recommended for Katliiawar, should be extended to the Amreli Division. There 
are four projects of iriigation from small reservoirs in this division at an esti- 
mated cost of about 11 lakhs ; but we have not information sufficient to enable 
us to pronounce on the merits of any of them. If anticipations formed by the 
Durbar are correct, one of them, the Shingoda, may prove remunerative and 



irrigate 3^000 acres ; and the other, the Fiohvi, which would irrigate 6,600 acres, 
will be a useful protective work. As regard the other two, there may arise, 
with the State of Bhavnagar, territorial difficulties of the kind adverted to m ihe 
section on £.athiawar. 

698 In this division there are about 5,500 wells, of which 1,800 are perma- 
nent. The area irrigated from them is estimated at 16,500 acres. The water- 
level nowhere exceeds 40 feet, and wells are not difficult to dig. Extension 
'soems to be feasible on the same lines and to the same degree as in Kathiawar. 
Here, during the late famine, 129 wells were made by the State at a cost of 
nearly Rs. 96,000, or about BiS. 750 per well. The Baroda Durbar and the 
neighbouring States of Kathiawar evidently adopt the same policy in this 
respect. 

699. The Kadi Dtvieion . — The soil of the Kadi Division is a sandy variety of 
the gorat soil of Gujciat. The notable feature of the division is that a consider- 
able portion of the Sabarmati river forms the eastern boundary separating the 
division from the Idar State. 'J'he State officials informed us tliat close beyond 
the boundary they have discovered a fine site for the storage of the waters of 
that river. The prospects of this scheme, of which the scope may prove to be 
very large, and the mode in which the water should bo utilized, require investi- 
gation There are several other smaller schemes on the merits of which we are 
equally unable to pronounce. 

700. This division contains 43,000 out of a total number of 66,000 wells in 
the State. The area irrigated is estimated at about 2^ acres per well, and 
amounts therefore to about 118,000 acres There is, very probably, room for a 
material extension of well-irrigation in this division. 

701. The Baroda Division . — The Baroda Division, like the district of Broach, 
consists mostly of black cotton soil in which irrigation is not likely to be very 
highly appreciated. A project, however, for damming the river Orsang, a tribu- 
tary of the Nerbudda in the north-east of the division, has been partly executed. 
The general scheme received the approval of Mr Whiting, a retired Public 
W orks Officer of great knowledge and experience The dam »has been com- 
pleted and the subsidiary works and canal arc well in hand ^riio flow in the 
river during the recent drought has, however, been much less than was 
anticipated, and storage will be requirt‘d to supplement the flow in dry years Wo 
have no information as to the volume of additional storage that will be required 
or as to the cost of providing it ; but the canal, including one storage work, is 
estimated to irrigate 12,600 acres at a cost of 10 lakhs, or Rs 80 per acre Tins 
is a cheap rate for works in this kind of country, if, as represented, the soil com- 
manded is generally suited for iirigation The prospects of the work would 
therefore appear to be sufficiently promising to justify a considerable expenditure 
on securing an assured supply. The other works, already constructed or now 

. proposed, are small and of comparatively little importance. 

702. The division contains only a smq^ area of well-irrigation which is 
{HTobably incapable of great extension in tlie black soil areas. 

703. The Navsari Division . — The Navsari Division, like the Surat district 
which it adjoins, is comparatively little exposed to famine. But there are at 
least two large projects for utilizing the waters of the Jankri and Puma rivers 
for purposes of rice irrigation There is probably no urgent need for irrigation 
in the tract to be commanded, which adjoins*. the Bardah and Jelalpur 
sub-divisions of Surat, wh6re there was but little, famine But fhe winters 
of these two rivers, like those of the proposed Tapti left bank Canal, mi^t 
prove valuable for purposes of rice irrigation, and the Government of His 
Highness may well be advised to complete the examination of both projects. 

704. Except in a portion adjoining the coast, where fine garden cultivation 
is practised in splendid loam soils similar to those of the adjacent portions of the 
Suiat disteict> there is little well-irrigation in the Navsari Division, which is 
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prohably not one of the areas in which very special enconragenaent of this form 
of irrigation is required. 

<* 

705. General conclusime and recommendations . — Generally it may be said 
that the conditions of the Baroda State, excepting the Amreli Division, resemble 
thikse of British Gwjorat That the country felt the full force of the famine of 
1&*.)9-1900 was shown at the census of 1901, when the population was found to 
ha'^e diminished by 10 per cent , a loss even greater than that of British Gujerat, 
or Kathiawar The noe-d of protection from famine is fully as great in Baroda as 
In those provinces, and the existing areas under irrigation are very small. In the 
parts most ex])osod to famine, the obstacles to the extension of irrigation are no less 
formidable than in Gujerat. Itet it is urgently necessary that such possibilities as 
there arc of extending irrigation should be definitely ascertained and developed. 
It IS satisfactory that a beginning has been made in the investigation of projects. 
We understand that Ilis llighness’s Government contemplates allotting a sum of 
6 lakhs annually to irrigation We trust that the resources of the country may 
be fully invosti^tcd, and that, if the results are sufficiently promising, it may be 
found possible to increase this allotment by a considerable amount. Some use- 
ful proliraiairy investigation has already been made into the capacities of the 
head- waters of the Sabarmati, Tax>ti, and one tributary of the Kerbudda; and 
those in<|uiries confirm the conclusion stated in the chapter on Bombay that the 
possibilities of the higher reaches of the principal rivers of Gujerat and the 
neighbouring States merit exliaustive and scientific investigation by Government, 
in co-operation with Baroda and the other States concerned. 

706 The investigations made by His Highness’s Government are limited, to 
a great extent, liy the desire to find sites m or as close as possible to Baroda 
territory, and to jireparc projects which u ill secure the maximum of benefit to 
that territory without consideration of the requirements of British territory or of 
other States We have already recommended (paragraph 127) that an examina- 
tion should be made by Britisli and Slate lingineers working in conjunction, with 
the object of utilizing the w^aters of the rivers so as to secure the maximum bene- 
fit to tlie country at large, ivitli. little or no reference to territorial considerations 
excepting in so far as they may affect the expense of the resulting irrigation to 
the temtoi’y beiwlited As in British Gujerat, the first object of the works wOl 
be rice irngalitm , the M*ooiidary oliject raht irrigation requiring storage sufficient 
to provide water far on into the cold or hot weather. It is 2>ossible that schemes 
may be found to servo the first object witliout storage and at comparatively 
slight exfK'use. (ircat caution should lie exercised in aiqiroving schemes for the 
second obiect alone The preference wull be given to schemes avoiding black 
soils Such schemes are most likely to be found in the head-waters of the 
Sabarmati and Main situated in the Kadi and northern half of the Baroda Divi- 
sions of ITis Tlighiiess’s territories As regards the Nerbudda, it is impossible to 
say what can be done until the country has been prospeefed. But the hope of 
making eflcctivc use of the waters of this river has not been heightened by the 
information which the Durbar lias given us. It seems only too probable that 
levels arc unfavourable, and that it will be impossible to secure command of 
country in w'hich irrigation will *be of use M hat is required is a project for 
giving an assured supply, not to the black cotton soils, w Inch are probably less 
difficult to command, but to the gorat and mixed soils, in which rice is at present 
irrigated from tanks, whcre> cr these can be made. 

707 During the last twelve years the Durbar has granted, for the construc- 
tion of wells, takam advances aggregating 12 lakhs of rupees, of which about 7^ 
lakhs wore given in the famine years 1H99 to 1002 N early half of this sum was 
allotted to the Kadi Division During the famine, as in British territory, the 
ordinary precautions as regards security were considerably relaxed, and interest 
was foregone, or largely lowered, periods of rejiayment were lengthened, n-wd 
otlicr special concessions were allowed. In ordinary years advances are given on 
two systems Under one, known as the “ old ” system, no interest is taken on 
advances up to Ks 600, only 3 per cent, on advances between Bs. 600 atid 
Bs. 2,000, and on sums above that per cent , sums up to Bs. 60 are iwodA 
recoverable in two annual instalments, ^ose between Bs. 60 and Bs. 600 in five, 
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and latter gums in ten instalments. More recently in some parts of the State 
the oidtiTator has been allowed the option of taking loans on the Madras system 
with long periods of repayment We were not told which system the cultivator 
prefers. The State hM also constructed a certain number of wells. The only 
figures given us are those quoted above for the Kadi Division. But the system 
of State construction seems to answer so well in Haroda that His Highness the 
Gaikwar proposes to extend it, if necessary, to all holdings Which can be irrigated 
with advantage, and for which water is easily procurable at a moderate depth 
from the surface. It will be interesting and useful to observe the results of this 
policy, which is followed in other Native States, but the general adoption of 
which in British territory we are unable to recommend for reasons already 
given (I, 169). We trust, at any rate, that the policy of State construction 
will not induce Bis Highness to limit the sums given as takavi advances. Prior 
to the famine a tendency in this direction was observable, the sums advanced 
during the four years ending 1894-96 having averaged over Hs. 80,C00, against 
Rs 20,000 in each of the following five years. It is exceedingly probable that 
the State will have to rely for protection on wells more than on any other class 
of work. 

708 We observed, with considerable satisfaction, a general disposition on 
the part of His Highness’s Government to appreciate the usefulness of irrigation 
and the desirability of taking vigorous measures for its development on all lines 
which inquiry may show to be practicable , and we trust that this disposition 
will bear fruit in the provision of sorely needed protection from the effects of 
drought, to a substantial portion of His Highness’s dominions. 


Section VII.— CENTRAL INDIA. 

709 The Native States comprised in the tract of country, known as Central 
India, occupy several very distinct regions, namely, Baghclkhand ; Bundelkhand ; 
part of the Gwalior State ; Malwa, which includes a part of the large State of 
Indore, and several detached portions of Gwahor , and, lastly, the hiUy regions 
south and south-west of Malwa, and small portions of the Nerbudda valley, 
south of these hills. ^ 

Baohelkhand. 

710. Thymol features — The Baghclkhand States, of which the principal is 
Rewa, occupy a triangle the base of which consists of low hills which stretch 
from cast to west, and torm the northern boundary of the States, dividing them 
from the districts of Banda, Allahabad, and Mirzapur of the United Provinces. 
The southern two- thirds of the triangle, down to the apex, consist of hilly and 
broken country, much like the M andla district of the Central Provinces and the 
more 3ungly portions of Chota Nagpur on the south-east. The remainder or 
northern portion of the triangle is a well watered and open country, containing 
considerable areas of black soil (muV) There arc also other soils similar in 
character and designation to the lighter and mixed soils of the Bundelkhand 
districts of the United Provinces, and no doubt equally well suited to irrigation. 

711. Irrigated areas and scope for their eatenston — The area of the Baghel- 
khand States is about 14,000 square miles, of which nearly 13,000 arc in Rewa, 
to which belongs the southern forest and hill tract mentioned above In this 
tract there is very little cultivation and irrigation, and the jiopulation is back- 
ward and sparse The only useful irrigation works for such a tract are likely to 
be small works for the protection of rice cultivation round the village The 
important river Sone rises here, but it docs not emerge from the hills until long 
aft^ it has left the boundary of the State. Any examination which may be 
made of this river for storage purposes is not, therefore, likely to extend into this 
tract. In the open northern tract of country the returns furnished to us show 
an irrigated area amounting in 1899-1900 to about 13,700 acres, of which 4,200 
was from wells and 7,600 from “ other sources,” that is to say, presumably, small 
river-chaimelH or pains In the year 1900-01, the area under this latter class of 
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irrigation had increased by 40,000 acres. "We have not been ihformed how tiiis 
increase, most of which took place in the small State of Maih r, has been brought 
about. But we observe that this State has spent Bs 3,25, 00 on its irri^tion 
works and advanced Bs 58,000 in tahavi as compared with Bs. 94,000 and 
Bs. 1,400 in the far larger State of Bewa. We trust that this extension of the 
irrigated area indicates a good return for the money spent or advanced by the 
Durbar. There can be no doubt that, except in the deep black soil, the whole 
of the northern open parts of these States presents opportunities for irrigation 
Apparently there is much undulating country which, for want of terracing and 
embankment, has gone out of cultivation We understand that, in the faniine of 
1896-97, a considerable amount was spent on this class of work, as well as’a 
certain amount on tanks and dams for irrigation purposes If the possibilities of 
the open parts of Baghelkhand were examined by a competent engineer, he 
would probably bo able to discover considerable scope for small works The 
upper waters of the river Tons also lie in Bewa, and the country should be 
examined with the object of ascertaining whether any use could be made of them, 
either in the State itself or in connection with the pro]oct (which we have 
referred to in our chapter on the United Provinces) for irrigation from this river 
in the southern portion of the Allahabad district. 

Btjndelkhand. 

712. Physical ami agricultural conditions. — Included in the tract of Bundel- 
khand are twenty-two small States, covering an area of 9,800 squai*o miles, with 
a population of about 1,275,000, or 130 to the square mile The rainfall 
in most of these States averages between 30 and 40 inches, and though subject 
to considerable fluctuations, it is generally sufficient to fill the tanks and wells. 
But it is probable that the cold-weather discharge of the rivers would seldom 
be sufficient for irrigation on any large scale without storage The physical 
and geological formation arc gcnera,lly favourable for irrigation The southern 
boundary of the States consists of a considerable range of hills, known as 
the Bander, rising out of a plateau about 1,700 feet above the sea. About 15 
miles to the north-west is the Panna range of hills, below which lies the main 
portion of the States, a plain country much broken by hills and spurs, especially 
towards the west nnd south-west In these States also are included considerable 
lengths of the rivers Ken, Dassan, and Betwa 'I’he last named river has 
already been utilized, and there are projects for utilizing the other two in British 
territory The soils arc the same as those of British Bundelkhand , namely, 
mar, or black soil ; and, as the hills arc approached, mixed soils such as kabar, 
parwa, and dumat, and red soil (disintegrated sandstone) Pure nidr is unsuited 
to irrigation, but the proportion of this variety is said to be not very large The 
red soil, except when accumulated in bottoms or behind embankments, is fre- 
quently too poor for irrigation , liut the mixed soils, on the other hand, are in 
every way suited to it, and the undulating surface of the country and 
numerous small drainages and streams offer good facilities for terracing and 
embankments A Ithough rock is not far from the surface, wells seem to be 
easy to make, and are inexpensive and durable. They arc usually made by 
digging through the surface soil and blasting out a portion of the rock, to serve as 
a reservoir for the water and afford material for a rough masonry superstructure, 
which is often limited as in British Bundelkhand to the staging required for 
the lifting gear 

713. Cropped emd irrigated areas — Excluding the State of Panna, for 
which no information is available, the area of these States under crop in a normftl 
year is returned at 1,519,000 acres, or about 1^ acres. per head of population ; 
and of this 218,000 acres, or. 17 per cent., are returned as irngated, almost 
entirely from tanks and wqlls. The tank irrigation is, however, almost wholly 
con^ned to the single State of Orchha In this State about 130,000 acres are 
irrigated from private and State tanks, but the total area irrigated by these 
meaps in all the remaining States does not exceed 10,000 acres Out of the 
41,000 wells, which are used in all the States for irrigation purposes, no less 
than 17,000 are in Orchha and they probably irrigate at least 60,0<)0 acres. In 
this State itself the irrigated area is about 39 per cent, of its normal sown ar^ 
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?14. Captam Ewhank^s projects. — The States are all liable to faming, and 
in 1896-97 they suffered 'in much the same way and to the same extent as the 
adjoining portions of Hritish territory. At that time advantago,was taken to 
examine the ground for the purpose of devismg relief works useful for protec- 
tive purposes. A British Engineer Officei’, Captain l‘^wbanlt, was employed 
on this duty and drew up a number of projects lor small* works, in Orchha and 
other States, such as tanks and held embankments, which were estimated to 
cost, in the aggregate, about lour lakhs, and to protect 18,000 acres. The 
estimated cost of these works is under Its. 22 per acre, and if the outlay 
and areas have been correctly estimated, this rate is so moderate as to afford 
a feiir prospect of a remunerative return. The Political Agent, however, seems 
to be of opinion that Captain Ewbank’s estimates were rather sanguine , and 
the Durbars, except those of States temporarily under Government administra- 
tion, seem disinclined to take up the projects, eitlier as ordinary works or for 
the employment of relief labour The proportion of masonry required for 
many of these works certainly dimmishes their value for relief purposes Small 
works of this kind may, however, be very useful in seasons of badly distributed 
rainfall, oven if of little value in a .year of severe and prolonged drought That 
a considerable amount can be achieved, witliout any direct loss and with possible 
profit to the State, seems to be shown by what has been accomplished in the 
State of Orchha, the ruler of which takes great interest in irrigation and has 
spent considerable sums in the restoration of old and the construction of new 
tanks and embankments. 

715. Tank repairs — Of even greater importance than the construction of 
new works would appear to be the restoration, repair, and improvement of 
existing tanks ; of which there are at least one hundred and fifty, but all more or 
less ineifioient owing to the neglect of essential works of maintenance and repair. 
The examination of these and other existing works would probably show that 
the areas irrigated from them are capable of considerable extension. 

716. Field embankments — During the famine we understand that relief 

labour was largely employed on field embankments, generally in the form of 
bdndhSjthsbt is to say, earthen dams thrown across the streams and small drainages 
with the chief object of checking erosion, accumulatiug soil ai^ silt, and holdmg 
up water behind the and, finally, of cultivating in the .submerged area 

after the water had been let out It is ab^ anticipated that, in some instances, irri- 
gation will be given to the lands immediately below the bdudhs , and it is beheved 
that the holding up of water will raise the level of the subsoil supply, and 
render the construction of wells in the vicinity easier and more profitable We 
understand that in a considerable numbei of instances these works have proved 
useful ; and the FoUtioal Agent considers that small bdudhs are the form of work 
best suited to the country and the resources of the smaller States, where, in his 
opinion, the need of encouragement and assistance is most urgent. 

717- Wells. — It IS evident that in several of the States conditions are favour- 
able also to the oonstruction of w'^ells Apparently substantial sums are advanced 
in some of the States for this purpose, and many of the Durbais consider that 
wells are the best form of pro^tive work for their Stages. 

718. FeoommendatioiM.—0\a general conclusion is that, with sufficient 
funds and proper investigation and management, the possibilities of irrigation in 
the BundeUchand States admit of considerable development. In the first place, 
the head- waters of tha larger nvers, ihe Uctwa, Ken, and Dassan, ought to be 
surveyed with the object of determining \i bother "nny large storage project could 
■be curried out wdth advantage to any or all of thp States, as well as to the 
portions of British Bundclkhand which arc traveised by the lower rcachts of 
the rivers in question In the next jilaoe, the existing tanks should be examined 
with the ^'lcw oi deciding what measures, if any, should be taken for their 
restoration, lepair, or improvement At the same time the eountiy should 
be surveyed with the object ol selecting sites for additional storage works, 
suitable either as oidmary works or for reliel purposes, and tor the smaller 
bdndhs, which may be entered in the programmes of relief works. 
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7 Id. A great deal may also be effected by a policy of liberal advadoes to 
laud'holders and tenants for tlie oonstraotion of irrigational works of im^roTe- 
ment. includbig wells, bandhSt and embankments of all kinds. 


720 A single w&U*qualified Exeoutiye Engineer, with subordinate staff and 
establuhment, would probably suffice for the supervision of the preliminary 
investigations and executive work in aU the States. It has been suggested to us 
that no special measure of assistance or encouragement is required for the Orchha* 
State, where the Maharaja has shown so much discernment and energy in the 
development of irrigation works. We should deprecate any measure which would 
check the initiative of the Maharaja, but we have no doubt that His Highness 
will himscK often be glad to receive professional advice and assistance in connec* 
tion with important existing or proposed works within his territory. 


GwAiiion. 

721. Physical feutnres , — The State of Gwalior, the largest and moat 
important of the States of Central India, has a total area of 29,047 square 
miles and a population of 2,933,001 or of 101 to the square mile. It 
consists of three divisions — Gwalior, Isagarh, and Malwa. The first two 
form a compact but irregular oblong, and are bounded on the north by the 
British districts of Agra and Etawah, on the east by British Bundelkhand and 
the Saugor district of the Central Provinces, on the south by the State of 
Bhopal, and on the west by some of the Bajputana States The south-west 
comer of Isagarh Division forms part of the Malwa plateau, and the north-east 
comer of Gwalior Division is a low-lying open plain, about 3,400 square miles in 
area, in physical characteristics not unlike the adjacent parts of the districts of 
Jalaun and Jhansi. The Indian Midland branch of the Great Indian Peninsula 
Bailway forms the eastern boundary of this open country. West of this the land 
rises rapidly and the country becomes undulating and broken, till a confused 
mass of hills, plateaux, small valleys, and ravines is reached, which occupies most 
of the central ani^ western portions of these two divisions. On both banks of the 
Chambal also thp country is cut up into a labyrinth of innumerable precipitous 
ravines, the character and appearance of which can hardly be realized until 
actually seen. 

722 Owalior and Isagarh Divisions . — The two principal rivers arc the 
Chambal and the Sind, both tributaries of the Jumna ; the former pursuing a 
curvilinear course skirts the northern and western boundaries ; and the latter 
fiows in a north-easterly direction, first through the hilly and then through 
the open country, joining the Jumna two or three miles below its junction with 
the Chambal. Both these rivers have numerous small tributaries. The total 
cultivated area of the Gwalior and Isagarh Divisions amounts to 2,311,404 acres, 
or 1*1 acre per head of population. The two divisions together contain about an 
equal area of cultivable but uncultivated land. The Isagarh Division also con- 
tains large areas of forest. The present tendency of the land- holders seems to be to 
utilize the forest and waste land for grazing purposes and the rearing of cattle, rather 
than to extend cultivation. Throughout this part of the States, but especially in 
the Isagarh Division, where the j^pulation is only 90 to the square mile, there is 
evidently considerable difficulty in getting labour on to the land. Prom the 
accounts given by Pry and other travellers, and from the numerous oil and 
sugar mills made of stone, which are found scattered all over the country, or 
grouped in different localities, it is believed that in fonner years cultivation was 
for foore advanced than at present. There are also numerous remains of ancient 
irrigation works, principally dams, earthen or masonry, which are now ruined 
and neglected. The comparatively backward state of the country is probably 
due to its having been the scene of constant warfare by the ravages of the Finda- 
ns. It has also been suggested that the failure to maintain the &ms and irriga- 
tion works in this part has resulted in increased aridily and in erosion of the 
valuable surface *0*1. . / 
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12S, The exact proportion of the cultivated area, which is irrigated from all 
souro^ is not easy to estimate. In the following table we give the figures 
suppHed by the Durbar for the year ending June 1902 : — > 


— 

Owalior 

> 

Isagarh 

Total 




No. 

No. 

No. 

Total number of pacea wells 

• • 

• 

9,808 1 

12,555 

22,363 

Total number of kaehcha wells . 

• • 

a 

5,506 

7,041 

12,647 

Total number of tanks or hanA% holding 

water 

m 

1,439 

431 

1,870 

Total number of tanks and handt out of 

repair 

• 

146 

370 

516 




Acres. 

Acres. 

Acres. 

Areas irngated by pacea wells . . 

• • 

m 

30,539 

42,926 

73,665 

Areas irrigated by lacheha wells 

• « 

• 

8,971 

17,536 

26,507 

Areas irrigated by tanks 

• • 

a 

40,507 

15,776 

56,283 

Areas irngated by flood bptlls 

• • 

• 

10,375 

1,769 

12,144 

Total area 

• • 

• 

90,392 

78,097 

168,309 


According to thib return the total area irrigated amounts to 168,399 acres, 
or over 7 per cent, of the cultivated area. 

724. It will be observed that tank irr^ation (including cultivation in the 
water-spread) accounts for 45 per cent of the total m Gw'alior, and only 20 per 
cent in Tsagarh, where there is a decided preponderance of wejl-irrigation. The 
figures, while mdicating the existence of very material resources in the way of 
irrigation, are also suggestive of the pohoy to be pursued in this portion of the 
State. Its first object would appear to be the restoration and improvement of 
the existing works, then the extension of irrigation by means of new works and 
the embankment, terracing, and levelling of the extensive, irregular, and undulat- 
ing tracts which are found throughout the State. Judicious measures of the kind 
would eventually result in a steady increase of the population, and a substantial 
development both of the revenues of the State and of the considerable agricultural 
resources which the country enjoys. 

725 The Gwalior and Isagarh Divisions felt with full force the effects of 
the famine of 1896-97. Advantage was taken of the demand for employment to 
make a considerable beginning in the development of the policy which we have 
indicated, and a large number of projects were investigated, many of which were 
put in hand and completed. Most of these were small works, some of them 
masonry storage dams, others earthen dams for the same purpose, or for the 
purpose of preventing erosion and causing a deposit of soil and silt in the area of 
the water-spread. The total number of such works amounted to 353, and their 
cost to nearly three lakhs of rupees. The policy was steadily mainlined until 
the end of 1900, when soa.roity again occurred m 'the divisions of Gwalior and 
Isagarh. The total number of works executed ,up to the date of our visit to 
GwaJiw amounted to 894 and the expenditure on them to nearly 16| laklis of 
rupees. These figures are for the whole State, but we understand that the 
greater part of the expenditure was incurred in these two divisions. 

726 We have no details of the areas irrigated, and revenue obtained, as 
compared with the cost of these works. But the following are instances of 
success attained. At^Bahadarpur, on the Morar, a tributary of the Chambalf 
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masonry dam has been constructed at a cost of Ks. 34>,500, protecting 600 
acres of rice, but additional works have been proposed to bring another 1,C0(» 
acres under command. Wc inspected this work and consider that, with addi- 
tions and improvements which have been proposed, it should prove both useful 
and remunerative We also saw several instances of success in the ‘ bunding * up 
of nalaa on the catchment of the same stream, whereby considerable areas have 
been reclaimed from jungle. In one instance, cited by Colonel Pitcher, the 
result of this reclamation, posting Rs 3,000, has been the creation of anew village 
paying a revenue of Rs 300 per annum Two instances of the successful' 
employment of famine labour on irrigation work are given by the some officer : the 
Dob ini tank which cost Rs. .*!0,000 and supplies irrigation to 1,000 acres; and 
the Tonga tank which cost Rs 42,000 and supplies water to about 1,000 acres. 
When the waste weir, which was breached by a Hood in 1902, is properly repaired 
and the channels are extended, the Tonga tank is expected to irrigate 2,600 acres. 
There were other works which we saw m the neighbourhood of Gwalior in which 
the * bunding ’ up of drainage areas and depressions, and the flooding of the land 
behind the bdndha, appeared to liave resulted in the partial reclamation of 
considerable areas, formerly barren from salt efflorescence 

727 Resides the works mentioned above, we were shown a partially completed 
masonry dam at Tikampur The site had been well chosen, and a considerable 
area of fertile land, suitable for irrigation, was commanded by it Owing, how- 
ever, to serious defects in construction, the dam did not hold water We were 
able, after examination of the plans, to suggest how these defects could be recti- 
fied, but the necessary measures will add considerably to the cost. The work 
is of such a character that operations should not be resumed until they can be 
carried out under the constant and close supervision of an export irrigation 
officer. 

728. There appears to bo great scope for the extension of irrigation in these 
two divisions. As far as we could ascertain, there is a fair demand at all times 
for water from existing storage works, all of which appear to have been effective 
during the recent droughts The largest areas irrigated from the Tonga tank 
were in the driest yeai's, and in no case has tlie failure of a work been attributed 
to any deficiency^in the supply Jt is probable, therefore, that many new works 
may be pi*oposed which are likely to prove directly rcmmierative Rut direct 
remunerativeness is not tlie only object to be sought One result of the policy 
followed during recent famines of linding employment for the people on works, 
many ot which cannot prove directly remunerative, has been to keep the people 
on the land , so that at the census of 1901 the population in these two divisions 
showed an appreciable increase, in contrast to the decrease which occurred in the 
Malwa Division The Durbar has already prepared for these two divisions a 
very complete programme of famine works, all ot which are expected to prove 
useful as irrigation works There are 810 works already in the programme, for 
] 49 of which jilans and estimates have been prepared by the Divisional Engi- 
neer. 'I'he remainder are under investigation, it is estimated that the works 
for which estimates have been prepared, will irrigate about 43,600 acres If 
these pi'C^rammes are completed, they wiU probalily represent all that can be 
done in the way of small irrigation works for many years to come. All of the 
works are small, only one of them costing as much as two lakhs of rupees. 

729. It is understood that the works in these programmes will be reserved as 

a means of employing distressed labour during famine. They are all admirably 
adapted for this purfKise , but we liope that, if funds are available, it may be 
}X)ssiblc to carry out some ot fhe larger and more promising of them in the 
ordinary way Wo think ijiat sites could also be found lor works ot more 
oou-hdetablc size if the country were examined by an experienced irrigation 
officer with a trained subordinate staff, and that much might be done for the 
better protection of these tw'o divisions if funds could be allotted for the systema- 
tic prosecution of a programme of such work. Wo are afraid that there is little 
prospect of being able to utilize the water in the river Cliambal owing to the 
depth of its bed liclow the surrounding country ; and we are informed that a 
project which has heen framed for a wosk on the Sjnd nve^.to eo^ as as 



10 lakhs, kas been set aside as it was not considered satisfactory. We think, 
however, that as soon as competent advice can be obtained, the possibilities of 
constructing irrigation works on this river should be more thoroughly investi- 


730. Wells. — Prom the table in paragraph 723 above, it will be seen that 
about 100,000 acres in those two divisions are irrigated from wells, of which 
12,r)47 are classed as temporary and 22,363 as permanent 1 hus over 4 per cent. 
, of the cultivated area is under this class of irrigation Of the permanent wells, an 
unspecified number are semi-permanent A considerable number of wells has 
been sunk by the State not only for irrigation, but for drinking purposes, and 
with the object of starting new hamlets, and thus encouraging a higher class of 
cultivation in outlying tracts. There is no lack of soil suitable for well-imgation, 
and in many places water bes within easy reach of the surface, and the construc- 
tion of a well involves no special difficulties or expense The cattle, however, 
are small and weak, and the area irrigated from each well is consequently small 
The State has advanced money liberally for the construction of wells during the 
test 6 years. Interest is charged at 4 per cent during the first year of the 
construction and 6 per cent, for subsequent years, and land irrigated during the 
currency of one settlement is assessed at diy rates up to the end of the next 
There is great room for the extension of well-irrigation, which wrill be best 
encouraged by a continuance of the present liberal jiolicy in regard to loans 

731 Other private works — No details have been furnished us showing the 
number of privately-owmed tanks and bdndhs But that there are some of these 
is apparent from the fact mentioned by Colonel Pitcher, that a jagtrdar had 
recently constructed a bdndh at a cost of Its 15,000, and that, notwithstanding 
injury from a heavy flood, it had iiaid him a iair iiercentagc on the outlay. No 
doubt the State is ready to encourage the execution of this class of improvement, 
such as tanks, dams, and field embankments, by means of liberal advances on the 
same lines as for wells But in their present condition the resources of the 
oi'dinary landowners are probably insufficient for the multiplication of works of 
this desciiption 

732. Farmne programmes — We have already referred toihe excellent pm- 
grammes of famine works which have been prepared for these two divisions, the 
majority of the works consisting of small tanks and bdndhi> — the most useful 
class of village works The works are enumerated for each |»ai*gana or sub- 
division, and the followmg particulars are .shown on the programmes — 

(1) If^'hether plans and estimates have been prepared 

(2) 'J he name of the officer who has suggested the work. 

(3) 'J'he catchment area 

(4) Estimated capacity of tank 

(5) Minimum quantity of w atcr likely to be available in a season of 

drought 

(6) Area commanded by the project. 

(7) Area likely to be irrigated in ordinary years. 

(8) Area likely to be irrigated in a year of drought 

(9) Data of rainfall, run-off, and duty on which the irrigated areas are 

estimated 

(10) Betum, if any, expected on capital cost 

(11) Approximate .cost. 

(12) Extent to which work can be carried (Jut by famine labour, •and 

other essential particulars. 

This record is one which might, in many respects, form a model for British 
districts. It lacks a column showing the number of people tor whom employ- 
ment could be provided on each work, although the information can generally 
be derived from the entries in column 12, , 



733. Mahoa Division . — The Malwa Division of this State consists, as hat 
been already stated, of several detaohed portions of territory situated in the 
plateau of that name. The two districts of Agar and Shahjehanpur (Shajapur),^ 
which are the ‘most easterly, lie in north-west of Bhopal. Agar is hilly„ and 
Shahjehanpur more or less open eountry. This traet eontains the head-waters 
of the Kali Sind, a tributary of the Chambal, whieh flows almost due north and 
joins that river in the Kotah State of llajputana. The general elevation of the 
country is about 1,400 feet above sea level The district of Uj Jain is a little further 
west in the centre of the upper portion of the plateau, at an elevation of 1,700 feet, 
and is a well-known centre of the opium trade. The country to the north of the 
principal town is broken and undulating, and the rest is a black soil plain. To the 
south-west is the district of Amjhera, an extremely broken and hilly tract. On the 
north-west lies the open district of Mandasaur, and to the north of this again 
Miiraoh, which adjoins the State of Udaipur, and the southern portion of which 
is open country, with occasional hills, the northern being broken and hilly. The 
Ghambal river in its higher reaches flows northwards through U jjain, and forms the 
eastern and south-eastern boundaries of Mandasaur and Nimaoh The total area of 
the division is 7,751 square miles, and the population only 111 to the square milov 
Not much more than a half of the total area is cultivable , and of this, again, 
not much more than a moiety is actually cultivated, the remainder being cultiv- 
able waste. The division was severely affected by the famine of 1899-1900, 
when the rainfall fell from between 30 and 40 to from 15 to 6 inches. Large 
areas went out of cultivation, and at the census of 1901 the population was found 
to have diminished by 20 per cent. 

734. The total area irrigated amounts to 63,600 acres, or about 5 per cent, 
of the cultivated area. Of this 4,600 acres are irrigated from tanks, and almost 
the whole of the remainder, that is, about 59,000 acres, from wells and 
water-lifts in the banks of streams A great deal ol the water is used I or the 
irrigation of the poppy crop. A large iiroportion of the soil is of the black cotton 
variety, but much of it is evidently well-drained and of moderate depth, and 
aocor^ngly not ill-suited to irrigation. The tank irrigation is conducted from 
444 small tanks and ponds, and there are 95 others specihed in tlic returns as out 
of repair and not holding water. Much of the so-called irrigation consists of 
cultivation in the^ tank water-spread, judging from the list of proiiosed works 
in the famine programme and from the character of the country, there 
are a good many* sites for additional works of the kind. The policy of promoting 
irrigation has, however, been less highly developed in this division than in the 
other two. Across a tributary of the Chambal at Singob, in the extreme north 
of the Nimaoh district, u permanent dam has been constructed, from which, if a 
canal were made, a substantial area might be irrigated. At present irrigation is 
carried on by lift from the banks The numerous streams present g^cat facilities 
for the construction of temporary dams, which could be utilized with great 
advantage for the storage of water in years of short rainfall. The division as a 
whole, there can be little doubt, has valuable possibilities for the development of 
tank irrigation, and the country ought to be fully examined \i ith the object of 
discovering projects for the extension of irrigation Severely, however, as it 
suffered in 1899-1900, the division is not so liable to drought as the two north- 
eastern divisions, and until recently it has been considered immune. 

735. The programme of famine irrigation works is, however, slighter than 
in Gwalior and Isagarh, and tc make it complete it should be placed in charge of 
a special Irrigation Officer. By careful prospecting of the country it should be 
comparatively easy to prepare a programme of irrigation works and field embank- 
ments, sufficient to provide emjployment for the great bulk of the population 
who are likely to require work in a severe famine. 

t ■* 

736 The area irrigated from wells and water-lifts is undoubtedly capable of 
considerable extension, which should be encouraged with the same liberality as 
His Highness the Maharaja has extended to other portions of his territory. 

737. In conclusion we have the pleasure of observing that Bis Highness 
take» an altogether exceptional interest in im'gation, He has toured through 
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v-i/^^t'the country, examining and selecting sites for works, and ascertaimng 
^fhe •circumstances and requirements of the people. There is no Native State in 
In^a in which there is a more fovouroble chance of excellent opportunities for 
irrigation being turned to fiill%dvantage by the intelligence of its ruler, who, up 
to the present, has set a valuable example m this matter to the Chiefs of Central 
India. 

Indork and other States. * 

738. General conditions . — The remaining States of Central India, oomprlsmg 
the large State of Indore, which forms the dominions of the Maharaja Holkar, 
-9,500 square miles in area, and a number of smaller States, occupy a total area 
of 27,000 square miles in the south-western comer of the province The total 
population amoimts to 2^ millions, or about 93 to the square mile. The hilly 
portions of the Vindhyas and Satpuras, in which lies nearly half the area of this 
tract, are inliabited mostly by a backward and extremely sparse population of 
Bhils and kindred aboriginal tribes Cultivation is also exceedingly scanty except 
in the open parts of the Malwa plateau In Indore not more than half, and in the 
other States a far smaller proportion, generally not exceeding one-fourth of the 
‘total area, is under cultivation The tract lies almost entirely within the area of 
the trap fomiaiion, black cotton soil being found m the open country of the 
Malwa plateau and Nerbudda valley In and adjoining the hilly country are 
lighter and well-drained soils frequently well-suited to irrigation, the backward- 
ness of w'hich must be attributed largely to the sparsencss and prunitiveness of 
the people The W'hole of this country w as sei erely affected by the famine 
of 1899-1000 TTic Indore State was lound in 1001 to have lost 22 per cent 
of its jiopulation, and the minor States, (‘specially those m the hills, were found 
to hai c suffered still more severely lint the gi’cater part of the country escaped 
easily m 1896-97, and there can be no doubt that it seldom suffers from acute 
famine 

730. Irrigated area and scope Jar its extension — Excluding the State of 
Jihoiial and a tew very small States, lor wluch no information is available, an 
area of 2J million acres is under crop in a normal year Of this only 110,000 
acres are irrigated, chietly from wells At the same time, according to the 
figures given to us, these States have expended no less than 40 lakhs on irriga- 
tion works, of which 27 4 lakhs were spent in Indore The greater 
part ol this has probably been spent on famine relief worict^ How much of 
this expenditure has proved of real value for irrigation purposes ive have 
no means of stating But w 0 gather from the statements of the Durbar 
Ollieers ol Indore and many other States that there are numerous tanks 
and hdndhs out of repair, which, li restored, could be made useful for irrigation 
purposes, and that in most States there is considerable mom for the extension 
of w'ell-irrigatiou There is no infoniiation as to the possibility of executing 
any large project But, as suggested in paragraph 724 above the head- 
watere of the Chambal may repay oxammation ; and we think there can 
be no doubt that a systematic suiwey of the country would demonstrate 
the feasibility of executing numemus small works, such as tanks, hdndhs y 
and field embankments It may be doubted, however, whether, in such an 
extraordinarily severe drought as that of 1899-1900, when the rainfall in many 
places fell to less than a half and even to onc-sixth of the normal, the works 
would hold water unless designed to store more than a year’s supply for the area 
intended to be protected by them. In the Bhil country operations would have 
to be very gradual and tentative until the people had shown by more settled 
habits that they were ready to appreciate the value of irrigation In order that 
anything eflectual may.bc (lone, in these as in other States, competent Engineer 
Officers for Irrigation are required. Two possi];!]^ would suffice . one for Indore, 
•and one for the smaller States. These officers wuuld investigate the possibilities 
of the various States and prepare a series of projects and a programme of ffimine 
relief works useful for irrigation. 

General recommendations. 

740. Our recommendations for the States of Central India amount, then, to 
this . the appointment— for the examination of the country and for the preparation 
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of projects and relief-work programmes— of Irrigatiozi Engineer Officeri^ 
more for each of the larger States, add one for each group of minor Statra. . Wby 
would also recopimend that these officers should .'^oi*k imder the supervision of a \ 
Superintending or Consulting Engineer, who shordd be appointed for the whole 
Agency ; and we think tliat, as in Rajputana, GovcmmenCshpold be prepared to 
pay the Consulting Engineer and the Engineer for the smaller States. Ellect 
should first be given to these xecommendations in Northern Gwalior, Btmdelkhand, 
and Bagdahlkhand, as l>Png the tmets most liable to drought. there would, 
we think, be no great objection to pos<^K«ifiig active operatioBs Until the com- 
pletion of the programme of protective works in Raiputana. Ihe experience 
there gained sliould prove of gi’cat value in preparing the pre^framme for 
Central India. 
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